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PREFACE. 

Of works on mineralogy, there are a great number, biif 
et of these are too cumbereome to be carried into the 
d and the descriptions are often so obacureii with 
Drtant detaJla as to make them of limited value except 
epeciaUsta. 
Of handbooks and tables on the subject, there 
!, but these are mostly ao condensed as to confuse rat 
at jud, are also oft«n lacking in important details, and 
almost without exception they place the emphasis upon 
tkemctd, rather than physical distinctions, thus greatly 
femiting their value to one in the field. 

This work is designed to occupy a middle ground. Al- 
'biough of pocket size, it aimB to give all the details which 
be needed to identify moat of the minerals which 
nining men, students, or coUectorB are apt to encounter, 
and the emphasis is always placed upon cbaracteriirtJc 
fhtfSKtd features — little details which would ordinarily 
be overlooked by all but trained mineralogists, and which 
are often unknown to these if their truning has been too 
EJosely confined to the chemical side of the science. 

Nothing is herein included which may not be needed in 
36 pursuit of the end for which the book was prepared, 
e., the determination of minerals, and it is to be hopied 
lat little has been omitted which might further that end. 
That the book is usable, has been proven by the fact 
that scores of copies of the author's manuscript have been 
kade by men in his classes and are now eerring their pur- 
Me in the field. It is through these men, whose notes 
t now worn out or lost, and through many others, who- 
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PREFACE. 

may have seen tlicae copies, that the need for a book of 
this type has been made plain. 

Whatever merit the book may possess will lie in the 
selection, and arrangement of the facts presented, not in 
their originality. An effort has been made to offer a few 
perfectly delerminative tests, rather than many details of 
doubtful importance. 

All of these features are embodied in the course which 
has been given for many years by Prof, H. B. Patton in the 
Colorado School of Mines, and whi<:h baa produced such 
thorough and practical results aa to prove its excellence. 
The author is indebted to this course for his main ideas. 
He also desires to acknowledge indebtedness to Dana's 
" System of Mineralogy " and Moses and Parson's " Min- 
eralogy, Crystallography and Blowpipe Analysis," as well 
aa to other works, for much detailed information, and to 
the Foote Mineral Company, 107 North Nineteenth Street, 
Philadelphia, probably the best-known dealers in scien- 
tific miuemts in this country, for several illustrations. 

The work is not intended to be used as a manual of 
mineralogy but is planned to supplement lectures on the 
subject and to serve as a note-book on the same, thus in- 
suring the possession of an accurate and complete set of 
notes. Abundant space is left for any additional matter 
which the owner may desire to add. It is believed, never- 
theless, that the essential features are explained with suf- 
ficient care to make the book useful to collectors or mining 
men who have not had previous training in the subject. 

Attention is invited to the following more or less original 
features: 

1. The placing of the emphasis upon the most important 
characteristics by means of heavy face type. A mere 
glance at a page will often thus sufGce to recall the appear- 
ance of a mineral, when a lon^ description, or one in which 
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the important points were not thus emphasized, would fail 
to secure this result. 

This feature is original with the author although it is 
used in a similar work by Mr. R. W. Richards, which did 
not appear imtil some time after the plan had been dis- 
cussed withy and approved by, the publishers of this 
" Handbook of Minerals." 

2. A systematic arrangement by paragraphs. Any 
feature can be at once found by looking for it in its proper 
place, and the whole description need not be perused to 
obtain the desired information. 
- The scheme used may be thus outlined: 

Dana's Nimiber. Name. Composition. Hardness. 

Lustre. 

Color. 

Streak. 

Cleavage or parting. 

Tenacity and fracture. 

Degree of translucency. 

Specific gravity. 

Miscellaneous (magnetism, taste, odor, dichroism, etc.). 

B. B. (Before Blowpipe). Here are included simple 
chemical tests. 

Methods or habits of occurrence with a description of 
the crystab if the species crystallizes. 

Description of varieties. 

A list of minerals resembling the species under discus- 
sion, and with which it should be compared. 

A short statement of the uses of the mineral. 

Any species will not contain matter under all of these 
heads unless all are important. 
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3. A page following each group, containing a state- 
ment of the group characteristics and illustrations of the 
minerals preceding. The former will be found a coneid- 
erable aid to students. 

4. The provision of plenty of space for additional notea. 

5. The atrong binding in a form wliich will (it the 
pocket. 

6. The tables in the back — a new feature which, it is 
hoped, may occasionally prove helpful. 

It ia the author's deaire to make subsequent editions as 
complete and accurate as possible, and he will always 
welcome correctiona or suggestions. 

Some knowledge of crystallography and blowpipe analy- 
sis will be found necessary for a complete understanding 
of the descriptions which follow. 

The names of minerals and metals are capitalised for the 
sake of emphasis. 
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NATIVE ELEMENTS. 
L DI&UOND. C. Hardnvas 10. 

Color. ^ Oolorless, white; frequently pale tints of yel- 
low, red, blue, green, brown; sometimes black. 
Btreak. — None. 
Cleavage. — Perfect octahedral. 
Brittle. 

IVansparent to opaque. 
B. B. — Unaltered. 

Occurs cryatallized in octahedrons or rounded octa- 
hedral forma and, rarely, in a cubical habit. Contact and 
penetration twins are common and the faces are fre- 
quently curved and striated. 

The mineral also occurs granular to compact i 
and in roimded forms. 

Varieties. 

BORT. 

Opaque and dark colored; In rounded tornu without, 
deavage. It ia very tough. 

OABBOHADO. 

Granular to compftct-maBUTe mineral without cleavage. 

A very beautiful and valuable eem and the opaque 
material fumiahea the beat known abrasive substance. 
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2. GRAPHITE. C. Hardness 1-2. 

Lustre. — Metallic to dull. 

Color. — Dark giay to black. 

Streak. — Dark gray. 

Cleavage. — Perfect basal. 

Feels giaaey and soila the flneers. 

Cleavage laminae are flexible. 

Seetile. 

Opaque. 

B. B. — Unaffected. 

Occurs rarely in six-aided tabular crystals and com- 
monly in imbedded scales and foliated- , granular- , 
or compact-massive. Usually found in Granites, Schists 
or Limeatonea; occasionally in Traps. 

Varieties. 

There are several varieties of little importance which 
are really intermediate between Graphite and Anthracite 
(p, 270) in character and composition. 

Compare with Molybdenite (p. 22) and Micaceous 
Hematite (p. 83). 

Is used in the manufacture of lubricant, infusible cruci- 
bles, etc., and " lead " pencils. 
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3. SULPHUR. S. Hardness 1.6-2.6. 

Lustre. — Besinons. 

Color. — Various shades of srellow, orange^ brown, and 
gray. 

Streak. — White or yellowish. 

Fracture. — Conchoidal to uneven. 

Very brittle. 

Transparent to translucent. 

B. B. or in a match flame — Melts and giyes off So, 
fumes. 

Occurs in distinct orthorhombic crystals and more or 
less porous massive. Also stalactitic, incrusting and 
powdery. 

The habit of the crystals is often apparently sphenoidal. 

Brown Sulphur contains Selenium. 

Compare with Orpiment (p. 19). 

Is used in enormous quantities in various arts and 
trades. 
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TELLURIUM GROUP. 

7. TELLXTBIDM. Te. HudnesB 2-2.G. 

Lustre. — Metallic. 

Color. — Tin white. 

Streak. — Tin white. 

Cleavage. — Perfect, parallel to the hexagonal prism. 

Brittle. 

S. G. — 6 4-. 

B. B. — On charcoal fuses easily and volatilina com- 
pletely, Eivin^ a heavy, white coatiiig and a 
green flame. 

Occurs fiiie-grained or cleavable-maasive and, rarely, 
in minute hexagonal prisms. 

Compare with Sylvanite (p. 50). 
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ABSEH20. 



As. 



Hardness 3.51 



— Metallic. 
'. — Tin white, taniiahins to black. 

Tin white, 
ivage. — Perfect basal. Granular fracture. Brittle. 

). — VolatUizes readily and entirafy without tutaag audi 
gives a garlic-like odor, yielding the characte 
istic As sublimate on charcoal. 

iccurs usually in granular, mauunillary or spherical J 
sea which often separate in concentric l^^rs. 



Compare with Antimony (p. 7), Allemontite (p. 6)1 
id Galenite (p. 26). 



Arsenic or its compounds is used in alloys, in medicine, 
A poison, and in many arts and trades. 
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9. ALLEMOHTITE. SbAs. Hardness 3.5. 

Lustre. — Metallic, sometimes very brilliant. 

Color. — Tin white, tarnishing to gray or brownish black. 

Streak, — Tin white. 
Fracture. — Granular. 

B. B, - 



Compare with Arsenic (p. 5), Antimony (p. 7) and 
Galenite (p. 26). 



10. AMTIMOinr. Sb. 



Hardness 3-3.5, 



I 



Lustre. ^ Metallic. 

Color. ^ Tiu white. It does not tarnish. 

Streak, — Tiu white. 

Cleavage. — Perfect basal and jjoor to good rhonibohedraLB 

Very brittle. 



Occurs in finely to coarsely granular masses and, rarely,! 
Umellar or radiated. J 

Very infrequently found in rhombohedral crystals, J 
either simple or coinplexly twinned. 

Compare with Arsenic (p. 5), AUemontite (p. 6) s 
Galenite (p. 26). 
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TELLUBIPM GROUP. 

Members, — Tellurium, Arsenic, Allemontite, Antimony. 

Composition. — Semi-metals. 

Crystallization. — Rhombohedral hemihedral hexagonal. 

Additional. — All are tin white in color when freshl; 

broken, all have a tin-white streak and ; 
metallic lustre, and all volatilize B. B. 



/ 
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GOLD GROUP. 

3. GKIU>. Au. Hardness 2.5-3. 

liustre. — Metallic. 

]Jolor. — Oolden srellow to nearly silver white. Does not 
tarnish. 

Streak. — Yellow to nearly white. 

Fracture. — Hackly. 

7ery malleable and ductile. 

S. G. — 19.3. Impurities may lower the S. G. to as low as 
15.6. 

B. B. — On charcoal fuses to a bright yellow button. 
Insoluble in any single acid. 

Occurs in nu^ets, grains and scales and in small octa- 
hedral or dodecahedral cr3rstals which are usually badly 
distorted and are very apt to be imited in wire-like, net- 
like or dendritic shapes. 

Varieties, 

The varieties are based upon and named after the 
impurity which may be present. 

The conmion impurities are Ag, Cu, Bi, Rh and Pd. 

Oold is the only srellow, malleable mineraL 

The economic value and uses of Gold are well known. 

See Fig. 4. 
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16. MKROUBY. Hg. Hardness Liquid. 

Lustre. — Very brilliant metallic 
Color. — Tin white. 
Streak. — Tin white, when solid. 
Cleavage. — Perfect cubic, when solid. 
S. G. — 13.6. 

B. B. — Completely volatile. 

Occurs in small, fluid globules in cavities in the gangue- 
rock. 

Mercury is the only mineral of metallic lustre that ii 
liquid at ordinary tenq)eratuie8. 

The mineral becomes soHd at — 40° C, crystallizing in 
octahedrons. 

Mercury is used in considerable quantities in some of 
the processes by which Gold and Silver are extracted 
from " free-milling " ores. It is also in demand for the 
manufacture of vermilion paint, in medicine, and in many 
arts and trades. 



GOLD OBOUP. 

Imbers. — Gold, Silver, Copper and Mercury. 

mpotUiim. — Heavy metnls. 

rysUiUiiolion. — Holohedral isometric. 

[iditioncU. — All are very heavy, have a metallic lustre, 
are 2,5 to 3 iti hardness and arc malleable 
(Meri-urv must, of course, be solid to show 
this). 
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Fia.8. — Na(iveCu[>pi!r, Nurlheni Mid 
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PLATLVUM-mON GROIT. 



». PLATOTUH. Pt. 

Uist re. — Metallic 
Color. — Light ateel gray, 
Etreak. — Steel pray. 
Raetiire. — Hackly. 
XaDeftblB and ductile. 

-14-19 lis fouuil if 



HardnesB 4-4.6. 



luitiire; 22 wlien chemically 



B. B. — Infusible. Soluble ouly in hot ft<|ua-regiH. 



O.TL 



as nuggets, grains, and seales, usually in alluvial 
Found very rarely in cubical, iaometrie crystals. 



Varieties. 

Ordinary. m 

Son-magnetic or only slightly maj^nctic. " 

Usually contains considerable quantities of Iron or 
Nickel, which increaaea the hardness to as much as ti a.nd 
Ureases the S. G. to as low aa 14. 

Compare with Silver (p. 10). 

m Ratnnum is now being used to a considerable extent in 
ft jtwdry and for laboratory apparatus. 
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26. IRON. Fe. Hardness 4-5. 

Lustre. Metallic. 

Color. — Steel-gray to black. 

Streak — Gray. 

Fracture. — Hackly. 

Malleable. 

S. G. — 7.3-7.8. 

Very magnetic. 

B. B. — Infusible. Soluble in acids. 

Occurs very rarely native as it oxidizes very readily. 
It is usually found in masses or as disseminated particles; 
rarely in cubo-octahedral crystals. 

Varieties. 
Terrestrial. 
Originating in the earth. 

Meteoric. 

Most meteorites contain Iron and many are composed 
almost entirely of this metal. Nickel, varying in amount 
from about five to ten per-cent is present in all iron 
meteorites — siderites or holosiderites. 

Compare with Silver (p. 10) and Platinum (p. 15). 

Metallic Iron is too rare to be of economic importance. 
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PLATINUM-ZRON GROUP. 

Members. — Platinum, Iron. 

Composition. — Metals. 

CrystaUizatian. — Holohedral isometric. 

Additianal. — Both have a hardness between 4 and 5, 
a metallic lustre, and are malleable. 
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SULPHIDES, ETC., 

OF THE 

SEMI-METALS AND MOLYBDENUM. 

26. BEALOAB. AS2S2. Hardness 1.5-2. 

Lustre. — Resinous. 

Color. — Orange-red or orange-yellow. 

Streak. — Orange red. 

Cleavage. — Fair pioacoidal. 

Slightly sectile. 

Translucent to transparent. 

B. B. — On charcoal fuses easily. Gives S and As re- 
actions. 

Occurs usually in translucent, granular masses or com- 
pact; also in transparent, monoclinic crystals and as an 
mcrustation. 

It is usually associated with Orpiment (p. 19) to which 
it alters. 

Compare with Orpiment (p. 19), Ruby Silvers (pp. 55- 
56), Cinnabar (p. 33) and Cuprite (p. 79). 

Seldom occurs in sufficiently large amounts or pure 
enough to be valuable. 
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STIBNITE GROUP. 
87. ORFHIBIT. As^,. Hardness 1.5-2. 

Lustre. — Resinous. 

Color. — Lemon yellow. 

Streak. — Lemon yellow. 

Cleavage. — Perfect pinaeoidal. Cleavage laminae are 
flexible and often striated. 

Sectile. 

Translucent. 

B. B. — On charcoal fuses easily. Gives S and As re- 
actions. 

Occurs in thin scales, foliated or columnar massive, and 
finely granular like the yolk of a hard boiled egg. 
Rarely found as imperfect orthorhombic crystals. 
Usually associated with Realgar (p. 18). 

Compare with Sulphur (p. 3). 

Seldom occiurs in sufficiently large amounts or pure 
enough to be valuable. 



28. STIBNITE. Sb,S,. 



LuBtre. — Bright metallic. 

Color. — Lead gray, taraishing iridescent or black. 

Streak. — Ijead gray. 

— Perfect pinacoidal, yielding blade ~like strips 
which aje oaiiaJly Btiiated peipendicolar 
to the long direction. 
Very brittle. 



B. B.- 






Occurs iQ imperfectly crystallized masses with a coluin- 
nar or bloded atnicture or in acutely terminated, prismatic 
orthorhombic crystals which are usually vertically 
Btriated and are often bent. 



Compare with Galenite (p. 26) and Jamesonite (p. 53), 

A valuable mineral since it is the chief source of Anti- 
mony and its artificial salts. Sometimes carries Gold and 
Silver. 

Antimony is chiefly used in the manufacture of safety 
matches, fireworks, percussion caps, type, and otb^ 
alloys. 

See Fig. 8. 



STIBNITE GROUP. 

Members. — Orpiineut, Stibnite. 

V Compositian. — Sulphides o! Hcmi-melals. 

[■ Crystallieatmn. — Orthorlioinbic. 

I Additional. — Bott are about 2 in hardness a 
perfect pinacoidal cleavage. 



I^B 



J. 
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34. MOLYBDENITE. MoH,. 



Hardness 1-1.5, 



Lustre. — Metallic. 

Color. — Bluish or browniah lead gray. 

Streak. — OreeiuBh on gUused porcelain. 

Cleavage. — Perfect b.i.snl. Cleavage lainiaae very 

flexible but not elastic. 
Sectile. 

May feel slightly greasy but this is not so noticeaUe 
as with Graphite. 

B. B. — Infusible. Mo reaetions on eharcoal. 

Oceurs in granular or foliated masses or scales seattered , 
through or embedded in many erystalline rocks; also io 
tabular hexagonal crystals. ■ 

Compare with Graphite (p. 2). I 

Molvbdenite is the ehief source of Molybdenum which I 
is used t« color pottery blue, in the manufacture of paint 
and dyes and as ammonium molybdate, a valuable 
reagent in chemistry. 

See Fig. 10. 
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SULPHIDES, ETC., OF THE 

METALS. 

MONOSULPHIDES. 
GALENFTE GROUP. 

42. ABOENTITE. Ag^S. Hardness 2-2.5. 

Lustre. — Metallic. 

Color. — Lead gray to black. 

Streak. — Lead gray; shining. 

Very sectile when pure. Uneven fracture. 

S. G. — 7. 

B. B. — Swells and fuses, yielding a button of Silver 
and Sulphur fumes. Soluble in HNO,. 

Occurs massive, in grains^ earthy, and encrusting; also 
in arborescent groupings of isometric crystals. 

Frequently associated with Galenite and Sphalerite. 

Compare with Chalcocite (p. 29), Hessite (p. 24) and 
Petzite (p. 25). 

A valuable ore of Silver. 
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43. HE88IR. Ag^Te. Hardness 2.5-3. 

Lustre. — Metallic. 

Color. — Between lead and steel gray. 

Streak. — Black. 

Slightly sectile. Uneven fracture. 

S. G. — 8.5. 

B. B. — On charcoal fuses to a black globule, dotted with 
Ag. If this be powdered and dropped into strong, 
bdling ^BO^, the acid will be colored an intense . 
purple. i 

\ 
Occurs compact, fine (usually) granular, and in small, j 

often distorted, isometric crystals. !^ 

il 

Compare with Chalcocite (p. 29), Argentite (p. 23) and A 
Petzite (p. 25). ] 

i 

A rare but valuable ore of Gold and Silver, the former .^ 
often replacing the latter to a considerable extent. ^i 

'\ 

i 

;ii 

I 

.3 
ti 



SULPHIDES, ETC., OF THE METALS. 26 
4A. PETZnX. (Ag^u)3Te. Hardnefls 2.5-3. 

Liistre. — Metallic. 

Color. — Steel gray to black. Often tarnishes. 

Streak. — Black. 

Slightly sectile to brittle. Uneven fracture. 

S. G. — 8.7-9. 

B. B. — like Hessite (p. 24) except that it yields a 
globule containing both Au and Ag. 

Occurs fine granular to compact massive. Crystals are 
imknown and it is believed that the mineral may be ortho- 
rhombic and belong to the Chalcocite Group. 

Compare with Chalcocite (p. 29), Argentite (p. 23) and 
Hessite (p. 24). 

A rare but valuable ore of Gold and Silver. 



esa^ 
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46. aALKRire. PbS. Bardnesa 

Lustre. — Metallic. 

Color. — Lead gray. Tarniahes to black. 

Streak. — Lead gray. 

Cleavage. — PerfBct cubic. 

Brittle. 

S. G. — 7.5. 



B. B. — Usually decrepitates and fuses easily yieli^ng 
lead oxide sublimates and SOj fumes. 



Occurs massive cleavable, coarse to fine granular, rarely 
fibrous, and in isometric (usually cubo-oetahedral) crys- 
tals; sometimes in skeleton crystals or reticulated. 



Argentiferous. 

The mineral, especially the fine grained variety called 
STEEL GALENA, may contain bo much Silver as to make 
it a valuable Silver ore. Gold and many other elements 
are also often present. 

Compare with Antimony (p. 7), Allemootite (p. 6), 
Stibnite {p. 20) and Jamesonite (p. 53). 
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46. ALTATTE. PbTe. Hardness 3. 

Lustre. — Metallic. 

Color. — Tin white or yellowish. Tarnishes bronse -yellow. 

Streak. — Grayish black. 

Cleavage. — Poor cubic. Slightly sectile. 

B. B. — On charcoal fuses easily with characteristic flame 
and sublimates and is entirely volatile except 
for a trace of Ag which may be present. 

Occurs usually massive in rather small pieces dissemi- 
nated through the gangue; rarely in cubical crystals. 

The tarnish on a mineral of this character is distinctive. 




OALEHTTE QROUP. 



Composition. — Monosulphidea or tellurides 
heavy metals. 



CrystaUiiatitm. — Hoiohedral isometric. 



i 




Vta.U — GaLenile, Jopliii. Mi.ssauTT. 
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U. OHALOOCITE. Cu,H. Hardness 2.5-3. | 

Lustrp. — Motailie or dull when tarnisheil. 

CuJur. ^Dark kad-griiy. Fiequentlr tamiali«d dull black I 

or green, 
Rtruak. — Lt-aa-grMV. 

When pure, cuts easily, leaving' a poliatied surface, 
Ho cleavage. Couchoidal fracture when compact. 

B. B. — On charcoal fuses easily and boils with intu- 



Occurs usually compact masaive, sometim^^s finely" I 
granular; also in orthorhonibic crystals which are some-l 
times twinned in star-like fonna. 

Compare with Tetrahedrite (p. 57), Tennantite (p. 57), 
Argentite (p. 23), Heasile (p. 24) and Petzite (p. 25). 




SPHALERiTE GEOUP, 

58. SPHALERITB. ZnS. Hardness 3.5-4. 

Luatro. — B«sinous to sub- metallic. 

Color. —Yellow, brown, lijuck, red, j^en, white. 

Streak. — White, yellow, brown. Always lighter in color 

than the mineral itself. 
Cleavage. — Perfect dodecahedral. 
Brittle. 
Opaque to transparent. 

B. B. — Oil charcoal yields sublimate of zinc oxide. 
Fuses with (liffieulty. 

Occurs compact, fine-grained to cleavable massive, 
aometimea fibrous, Btalactitic or botryoidal, and in perfect 
to indistinct inclined hemihedral isometric crystals which 
are often twinned. 

Associated with Galenite and Silver minerals. 

Hardness combined with streak should be sufficient to 
distinguish from all similar minerals. 

It ia an important ore of Zinc and an impui* variety 
yields most of the Cadmium of commerce. 
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63. ALABANDITE. MnS. Hardness 3.5-4. 

Lustre. — Submetallic. 
Color. — Iron-black. 
Streak. — Dark green. 
Cleavage. — Good cubic. 
Brittle. 

B. B. — Gives a Mn bead after thorough roasting on 
charcoal. Fuses. 
Soluble in dilute HCl, giving off HgS. 

Occurs usually granular massive, and rarely in inclined 
hemihedral isometric crystals. 

Found as a vein mineral with other metallic sulphides. 

The streak should be sufficient to distinguish it from all 
similar minerals. 

Not economically important but may, by alteration, 
form other Manganese minerals. 



HANDBOOK OF MINERA 
SPHALERITE GROUP. 

Members. — Sphalerite, Alabandite. 
Composition. — Monosulphides of metals. 
CryetaUiiaiion. — Inclined hemihedral isometric. 
AddUional. — The hardness of both is 3.5 to 4. 




Fid, 14. — Botryoidal Bpbi 



CINNABAR-MILLERITE GROUP. 



. CUIKABAB. HgS. 
- Adar 



Hardness 2-2.53 



earth V. 



, bWk 



larnaiitiiiP 

- Cochineal ted, scarlet, rcddistt brow 

(due to organic impiiritics). 

— Scarlet. 

B. — Perfect liexagouul prismatic, but seldoiai 
recognizable. 



seiuoia^H 



- — Wholly volatile, yielding p 
Ciives Hg and S reactioiw. 
If the powder is moistened with HCl and rubbed 
on a bright .copper coin, the latter will be coated 
with Mercury. 

Occurs in granular or earthy masses, as a brilliant scartot 
I, powder, as a crystalline or earthy incrustation and, rarely, 
I >s tabular or prismatic trapezohedral t«tartohedral he.\a- 
gonal crystals, usually small and transparent. 

Compare with Cuprite (p. 79), Hematite (p, 83), Rutile 
(p. 95), Realgar (p. 18), Proustite (p. 56) and Crocoite 
I (p. 234). 

The only important ore of Mercury. 



a 



67. OOVBLLITE tu'^ 



Hardness j 



Lustre. — Submetaliit resinous or dull. 

Color. — Indi^ blue or ilarkei 

Streak. — Blaik (shining 1 

Cleavage —Perfect basal TIiii leaves are fle.xible. 

0|>aiiue 

Turns purple wbea moistened with water. 



B. R, — Emits odor of S at il biiriis with a blue flai 
(111 charcoal fusing to i plnbule. 



Occurs massive, with or without a cryataUitie surface, 
and either eleavable or granular, in platy aggregates and. 
rarely, as tabular rhombohedral heminedra! hexagonal 
crystals. 



An ore of Copijer. 
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BntOe, but tlie hvrSkt 



B.B. — F 



tt>m 



Oocun m 
rtractmand 
cHher ddictttey 



in 



Compare with Mjucmaise (p. 46, 



t It 18 a 



▼ahiafale oie of Xidod. 



It is probable that the 

as MUkrhe. 
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71. MIOOOUTE. NiAs. Hardness 5-5.5. 






Lustre. — Metallic. 

Color. — Ught copper-red with a dark tamislL 

Streak. — Light brownish black. j 

¥ery fine grained, smooth stractore. J 

Brittle. j 

id 

B. B. — On charcoal fuses easily, leaving a magnetic 
• ' • • residue. 

.,, Occurs usually massive; rarely reniform with a colum- 
nar Vtmcture, arborescent, or in small, poorly formed 
hQxa^pnal, crystals. 

Compare with Copper (p. 11), P3rrrhotite (p. 37) and 
Bornite (p. 39). 

An important ore of Nickel. 
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F7BBH0IXR. 



Fe^S»^i. Hardness 3.5-4.5. 



5. — Metallic. 

— Bfuwuish or brotUM-yeUow* 
— Grayish Black, 
fracture. Brittle. 



Tarnishes. 



R — On charcoal fuses to a black, magnetic mass. 

OecuTB maadve, in scattered grains and, rarely, in 
laun tabiilar hexagonal crystals. 



Varieties. 



Nickeliferoiis, 

^rrrhotite frequently contains as much as 5% Nickel. 

Diffan from aU other minerals which it may resemhlo 
fa betng magnetie. The powder can always be picked up 
by a magnet and the mineral will sometimes attract the 
magnet, Uke Magnetite. 

The nickeliferous variety is one of the principal ores of 
ITickeL 



(Note: The " n " in the formula is usually 11, but it 
iisometimes 5, 7 and 16.) 
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ODINABAR-MILLEBITE GROUP. 



Members, — Cinnabar, Covellite, Millerite, 1 
Pyrrhotite. 



Composition, — Monosulphides and arsenides o 



Crystallization. — Rhombohedral hemihedral, 

hedral tetartohedral, and h( 
hexagonal. 



The group is not well characterized. 



SULPHIDES. £TC.. OF THB ifBTAlS. 
INTERMEDIATE SULPHTOES. 



LS. «^B 

>e» 3-3.5. H 



l«i!tre. — lletailic. 

-Dark reddish brown — •' pinelibeek " brawn — 
on a fresh fracture, speedfly taniishijtg bhM, 
purple or iridsscent. 
— Gmyish blai?k. 
n to conchoid^ fracture. Brittle. 

— Fuses on charcoal to a brittle, black, magnetic 
^bule. 

Occurs compact to granular maaeive and, rarely, in 
nail isometric crystals. 

Is oft«Q associated with, or intimat«lv mixed with Chal- 
ite (p. 29). 



Compare with Copper (p. 11), Niccolite (p. 36) and 
ririiotite (p. 37). 



A valuable ore of Copper. 



« 
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83. OHALOOFTBTTE. CuFeS,. 



Hardness 3.5-^. 



Lustre. — Metallic. 

Color. — Brig'ht brufl yellow. Irldescant tamlah. 

Streak. — Black. 

Brittle. Uneven fracture. 

B. B. — Fuses with scintillation on charcoal to a, brittle, 
magnetic globule. 

Occurs usually maaMve or scattered through the gangue 
in small particles; also in sphenoidal hemihedral tetragO' 
nal crystals which closely resemble isometric forma. 

Compare with Gold {p_. 9) and Pyrit« (p. 42); ^so 
Bomite (p, 39) when tarmshed. 

This is one of the most important ores of Copper and 
frequently camea considerable amounts of Gold and 



h 
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I !• « 



Cbkr.— 



of Oiilri ifif iitg 



Brittle. UneFOi fracture. 



B. B. — On dmuMl 
tha 



foBEs in tiie redncmg flame and 



Oecmrs 
frequently 



cr snmilar, never oystalfiaedy and is 

(p. 40). 



i 



t CcHi^Mre with Tetiahediite (p. 57). 



Too me to be eonodered an ore of Tin. 



J 



DISULPHIDES, ETC. 
PYRITE GROUP. 

86. PTRITB. FeS,. Hardness &-6.5. 

Lustre. — Met«llir. 

Color. — Pale to full brass -yellow. Tarnishea iridescent 

to brown. 
Streak, ^ Greenish black. 
Cleavage. — Usually none apparent. Otherwise, poor to 

good cubic. 
Brittle. Fracture conchoidal to uneven. 



B. B. — On charcoal, burns with a blue flame, yielding 
SO; fumes and leaving a magnetic residue. 

Occurs in well formed and frequently very complex 
Js; also 



parallel hemihedral isometric ciystals; also massive and 
in any shape, as botryoidal, stalactitic, reniform or 
(lobular. Sometimes finely granular. 

Compare with Gold (p. 9), Pyrrhotite (p. 37), Chal- 
copyrite (p. 40) and Marcasite (p. 46). 

Enormous quantities of Pyrite are used in the manu- 
facture of sulphuric acid, and large amounts contain 
sufficient Copper, Gold or Silver to constitute an ore of 
these metab. 

See Pigs. 17 and 18. . 
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(CoNi)AHj. Hftrdneas 5.5-6:^ 

B8. OHLOAMTHTTB. (NiCo)As,. Hardness 5.5-6. | 

Lustre. — Metallic, 

Color. — Tin wfait« to steel gray with a tendency 

towards a pisUsb tint Tarnishes gray or 

iridescent. 

Btreak. — Grayish black. I 

Qe&vage. — None to Uta octobedraL tM 

B. B. — Fuses on charcoal to a globule, yielding an 
arsenical odor. 

Yields a sublimate of metallic Arsenic in tt» 
closed tube. 

Occurs usually granular massive or in parallel hemi- 
hedral iaoraetric crystals like Pyrite (p. 42) ; rarely in 
imitative shapes. 

Compare with Cobaltite {p. 44), Lollingite (p. 47) and I 
Arsenopyrite (p. 48). 

These form the chief ores of Cobalt, which ja priit- | 
cipally used in the manufacture of pigments. 
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89, OOBALTTTE. CoA^. He 

Lustre. — Metallic. 



Streak. — Grayish black. 
Cleavage. — Good cubical. 



-On charcoal, fuses to a magnetic globule, giv- 
ing As and 8 fumes. Unalteied in tlu cloMd 



Occurs commonly granular to compact 
parallel hcmiliedral isometric crystals like 

Compare with Smaltite (p. 43), Lollin^te (p, 47) and 
Araonopyrite (p. 48). 



A valuable ore of Cobalt, 



I 



M ^ 



PYBITE GROITP.. 
Members. — PjTite, Smaltite, Chloanthite, Cobaltite. 
Composition. — Bisulphides and diaraenides of metals. 
Crystallization. — Parallel hemihedral isometric. 




.7 — PjTile in Rtodochrosile, Alicanle, Colorado. 




HABOASITE aSOXTF. 



»6. HABCA8ITE. FeS,. 



Hardness 6-6.5. 



Lustre, — Metallic. 

Cobr. — Pale brass-yellow. Paler than Pyrite. 

Streak. — Grayish or broivnisli black. 

Cleavage. — TJaually none apparent ; sometimes poor 

prismatic at angle of 105°. 
Brittle. Uneven fracture. 

B. B. — On L'harcoal, burns with a blue flame, yielding 
SO:, fumes and leaving a magnetic residue. 

Occurs in orthorlioinbic cryatola, usually tabular or 
twinned complexly and united in crest- or spear-like forms; 
also stalsctitic, with a radiating structure and druay sur- 
face, globular, reniform, or imitative. 

More »f>t to show imitative shapes than Pyrit«. 

Compare with Gold (p. 9), Pyrrhotite (p. 37}, Chal- 
copyrite ()). 40) and Pyrite (p. 42). 



The uses are the same as for PjTite (p. 42), q. v. 
It is more apt to decompose than Pyrite and is thus 
even less desirable than that mineral in buildiTig stone. 



\ 
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97. LOUJNaiTE. FeAs^ Hardness 5-5.5. 

Lustre. — Metallic. 
Color. — Silver-white to steel gray. 
Streak. — Grayish black. 
Cleavage. — None, or fair basaL 
Brittle. Uneven fracture. 



B. B. — On charcoal, fuses to a magnetic globule with 
reactions for As. Yields metallic As sublimate 
in the closed tube. 



Occurs usually as grains disseminated through a 
gangae which is frequently Hornblende (p. 152) ; also mas- 
sive and, rarelv, in orthorhombic crystals closely resem- 
bling those of Arsenopyrite (p. 48). 

Compare with Arsenopyrite (p. 48). 

Has no value. 



98. AEaENOPTEITE. FeAsS. Hardness 5.5-6. 

Lustre. — Metallic. 

Color. — Silver-white to grayish white. 

Streak. — Grayish black. 

Cleavage. — Good priBmatic at angle of abont 112°. 

B. B. — Od charcoal, fuses to a magnetic globule with 
reactions for As. In the closed tube, yields a 
sublimate of As^^, orange when hot and yellow, 

Wben BtTuck with a taammeT, emita sparks and 
the odor of As. 



Occurs cleavflble columnar, granular or compact mas- 
sive, as disseminated grains, and aa simple orthorhombic 
crystals. 

Compare with Smaltite (p. 43), Cobaltite (p. 44) and 
Lollingite (p. 47). 

Most of the Arsenic of commerce is obtained from thia 
mineral, which also may carry enough Gold or Cobalt to 
make it an ore of those metals. 
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MAROAWTK GROUP. 

Members. — Marcasite, Lollingite, Arsenopyrite. 

Composition. — Disulphides and diarsenides of metals. 

CrysUMUvgation. — Orthorhombic. 



AddiHonal. — All are light in color, have a metallic 

lustre, and are hard minerals — between 
5 and 6 1/2. 



-*%. 
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STLVANTTE GROUP. 

104. STLTAnrnS. (Au,Ag)Te3. Hardness 1.6-2. 

Luatre. — Metallic, brilliant. 

Color, — Silver-white, iaclining to yellow, to steel-gray in 

the Graphic TeEurium. 
Streak. — Like the color. 
Cleavage. — Oood pinacoiditl. 
Brittle, 

E. B. — On charcoal, fuses easily with a green flame to 
a gray globule, pving a dense, white sublimate, 
which bums off with a green flame. After long 
blowing, gives a yellow, Eoalleable button. 
Gives Te reaction described under Hessite 
(p. 24). 



Occurs in bladed oi 
crystals, and granular. 



prismatic indistinct monoclinic 
Varifty. m 



ORAPSO TEUiUBinK. 



Compare with Pyrite (p. 42) and Calaverit« (p. 51). 
A very valuable ore of Gold and Silver. 



105a. GALAVERTTE. AuTi-,. Hi 

Lustre. — Brilliant mclallic. 

Color. — Pale brasB-^ellow to almost whitp. 

Streak. - — Yellowish giay. 

Cleavage, — None. 

I'nevea to sub-coiifhoidal fraeturp. Itrittle. 



B. B. — Like Sylvaiiite (p. 50), 14. v. 
Utturs massive, non-crystalline. 
Compare with Pyrite (p. 42) and Sylvanite ()). 50), 



( 



Cala\-erit€ always contains a little Silver, as well as Gold, J 
and is a very valuable ore of both those metals. 



8TLVAVITE GROUP. 

Members. — Sylvanite, Calaverite. 

Composition. — Telluridea of Gold or of Gold and Silver, 



Additimml.- — Both are light colored, have a brilUant 
metaJhc iuatre, are about 2 in hardiiesa. 
and act very similarly B. B. 



B.] 



aVLPEOSALTS. 



SULPHO-SALTS. 
BCLPHABSENITES AND SULPHANTIMONITES. 1 



130. JAMESOHZTE. Pb^Sb^S,. 

Lustre. — Metallic. 

Color. — Steel-gray to lead-gray. 

- Grayish black. 

. — Perfect pinacoidal. 
Brittle. 



— Decrepitates, fusing very easily and rapidly 
volatilizing, yielding the characteriatio Pb t 
Sb Bublimatea. 



Occurs in bladed, parallel or divergent _,^ „ 
frequently striated parallel to tlie direction of elongation; 
also fibrous to compact massive, as needle-like crystals, 

id in hair- or cobweb-like forms. 

Is usually associated with Quartz and is frequently 
Mated with le&d antimonate as a yellow powder. ' 

Compue with Stibnite (p. 20) and Galenite (p. S 

contain enough Silver to make them j 



136. BOURNOMITB. sjcuJS-Sb^. HaidoMa 2.5*1 

Lustre. — Metallic, brilliant. 

Color. — Steel-gray to iron-black. 

Streak. — Like color. 

Cleavage. — None or, rarely, poor pinacoidal. 

Rather brittle. Fracture, subconchoidal to uneven. 



Occurs line-grained massive and in tliick, tabular, 
orthorhombic cryatala with the prism faces often striated. 



Compare with Galenite (p. 26), Chalcocite (p. 29) 
and Tetrahedrite (p. 57). 



Too rare to be valuable. 
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144. FntABOYBITE. Ag^SbS,. Hardness 2.5. 

Lustre. — Adamantine to metallic. 

Color. — Black, but red by trazuonitted light; sometimes 
reddish gray. 

Streak. — Purplish red. 

, Brittle. Uneven to conchoidal fracture. 



I B. B. — Fuses easily with spurting, on charcoal, yield- 
ing a dense Sb sublimate and finally giving a 
globule of malleable Ag. 



Occurs compact massive, disseminated in the form of 
flakes or films, and in hemimorphic, rhombohedral hemi- 
' hedral hexagonal crystals. Usually associated with 
other Silver minerals. 



Compare with Realgar (p. 18), Cinnabar (p. 33), 
Proustite (p. 56), Hematite (p. 83) and Cuprite (p. 79). 

An important ore of Silver. 



pr 
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116. FBOUBTTTE. Ag.AfiS^ 



Lustre. — Brilliant adamantine. 

Color. — Scarlet Temiilion. 

Streak. — Soulet. 

Brittle. Uneven to conchoidal fracture. 



B. B. — Oa charcoal, fuses easily, giving odors of ^^ 
and S, jdelds As sublimate, and finally gives i 
globule of malleable Ag. 

Occurs compact massive, disseminated as grains 
through the gangue, encrusting, and in hemimorphic, 
rhombohedral hemihedral hexagonal crystals. Usually 
associated with other Silver minerals. 




Compare with Realgar (p. 18), Cinnabar (p. 33),, 
Pyrargyrite (p. 55), Hematite (p. S3) and Cufnito: 

(p. 79). 

A valuable ore of Silver. 
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148. TERAHEDBITE. Cu,SbA- Hardness 3-4.5. 
148. TENNANTITE. CugAsjSy. Hardness 3-4.5. 

Lustre. — Metallic. 

Color. — Steel-gray to iron-black. Tennantite is apt to 
be light and may be brownish or reddish. 

Streak. Oray, brown or reddish, the last two being 
more characteristic of Tennantite than of 
Tetrahedrite. 

Ho eleayage. Uneven fracture. Brittle. 

B. B. — On charcoal, fuses, the reactions differing with 
the composition. 

Occurs coarse- or fine-grained or compact massive and in 
xnodifled isometric tetr&edrons, or other inclined hemi- 
hedral (orms. 

Varieties. 

The varieties are based upon the composition, some of 
the elements which frequently replace Copper to a con- 
siderable extent being: Zinc, Iron, Mercury, Silver, Lead, 
Tin, and Cobalt. 

Compare with Chalcocite (p. 29) and Boumonite 
(p. 54). 

Frequently contain enough Silver to make valuable ores 
of that metal^ as well as of Copper. 




Fio. 21. 
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163. STEPHAJTITE. AgsSbS4. Hardness 2-2.5. 

Lustre. — Metallic. 

Color. — Iron-black. 

Streak. — Iron-black. 

Very brittle. Uneven to subconchoidal fracture. 



B. B. — On charcoal, fuses very easily with spurting to 
a globule, yielding the sublimate of antimony 
oxide. After long blowing, yields metallic Silver 
and the oxidized silver sublimate. 



Occurs compact to granular massive, as small particles 
disseminated through the gangue, and in tabular or short 
prismatic, six-sided orthorhombic crystals. 

Compare with Argentite (p. 23), Chalcocite (p. 29) and 
Tetrahedrite (p. 57). 

A rare ore of Silver. 
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I IM. POLTBAflin. (Ag,Cu)i^bS,. Hardness M. 



Lustre. — Metallic. 

Color. — Iron-black; cherzy-red in thin splinters. 

Streak. — Black. 

Brittle. Uneven fracture. 

Almost opaque. 

B. B. — On charcoal, fuses easily with spurting to a 
globule, giving the antimony (sometimes ar- 
senic) oxide sublimate. 

Occurs usually in six-sided, tabular orthorhombic ciystals 
with beveled edges, the basal-pinacoid being often marked 
with triangular striations. 

The appearance is distinctive. 

A very rare ore of Silver. 
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SULPHABSENATE. 
168. ENABOrR. Cu,AsS«. Hardness S 

Lustre. — Bright metallic. 

Color. — Iron-black. 

Streak. — Black. 

Cleavage. — Porfect piismatic at angle of about 98^. 

Brittle. 



B. B. — On charcoal, fuses and gives faint sublimate 
of As, Sb and, often, Zn. 

OcciUB usually columnar, cleavable ma8Bi:v6; also gran 
ular and in lustrous orthorhombic cxystals i^tth stnatoi 
prisms. 



The only mineral combining the above color, streak anc 
cleavage. 

An important ore of Copper. 




Fig. 22. 



mAMJOOK SAU^ 



HALOGEN SALTS. 



HAUTE GBOUP. 



I MS. HAUTE. N&a 



I Cdor. — CokiHeas white, j-ellow, brown, reddish, Pl«., du» | 
to impuritiea. 
Streak. — White. 
Cleavage. — PvrtBct cobie. 
IVansparent bo translucent. 
Taete. — 8«Hne. 



Occurs granular to compact massive, cleavable maauve, 
earthy, more rarely columnar or fibrous, and in isometric ' 
ciysta^,_ frequently showing; cavernous faces. The tibrous ] 
variety ia usually an efflorescence. 

The taate is distinctive. 



The uses of Halite (Salt) are well known. It is also 
the source of most of th^ Sodium and sodium compound*. > 
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169. OERABOTBITE. AgCl. Hardness 1-1.6. 

Lustre. — Waxy to resinoiu. 

Color. — Pearl-gray, preeniah, whitish to colorless. 

Becomea violet-brown oa exposure to light. 
Streak. — White, shining. 
Vei7 SMtile. Outs li^ wsz. 
Translucent. 



K' B. — Fuses very easily with an unpleasant odor, 
yielding a button of Ag. If rubbed on 
moistened Zinc or Iron, it swells, turns black 

and is reduced to spongy, metaUic Silver. 

Occurs usually as a crust, looking like wax or honi; 
sometimes columnar or in isometric crystals. 



OBRARGTSITE, EMBOLITE — .\e(a, Br), BBOMT- 
EITE -^ AgBr, lODOBROMTTE — Ag(CI, Br, I) and 
fODTBin; ^ Agl — are so nearly alike in appearance 
and value that they may all be conveniently grouped 
under the first name. 



The appearance is so distinctive as to make confusion 
with other minerals very improbable. 



HALITE GROUP. 



Composition. — Haloids, 
CryslaUizalwii. — Holohedra) isometric. 



Additional. — All are ral.hei' soft, aome very much so, A 
but the poujj is not partii'ularly weuf 
characterized. 




Fio. 23. — Halile^BorbxLoike, Califi 



175. PLUORTTE. CsFj. 

Lustre. — Vitreous. 
Color 

Streak. — White. 

Cleavage. — Ferlect octabedral. | 

Brittle. 

Tranaparent to tranalurent 

B, B. — In forcejjs or on charcoal, fuses to an enamel, 
giving a red flame. 

Occurs usually in groups of glassy, transparent cubical 
isometric crystals, rarely grouped in parallel position, 
forming ao octahedron; abo cleavable massive, coarse 
to fine granular and, rarely, earthy. 

The crystals often ahow different tints by reflected and 
tranamitted light and the massive varieties are oft«n 
banded in zigzag lines. 



Compare with Halite (p. 61), Cryolite {p. 65), Quarts 
(p. 68), Calcite (p. 107) and Sodalite (p. Ifll). 



See Figs. 24 and 40. 
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188. OBTtXLETE. Na,AlF«. Hardness 2.5. 

Lustre. — Oreasy to vitreous. 

Color. — Colorless to snow-white, sometimes reddish or 
brownish. 

Streak. — White. 

Gleavagie. — Poor basal and prismatic at angles of nearly 
90°. 

Brittle. 

Translucent to transparent. 

B. B. — On charcoaly fuses very easilv with a yellow flame 
to a dear globule, opaque wnen cold. 

Occurs cleavable massive and occasionally in mono- 
clinic crjrstals resembling isometric cubes and octahedrons. 

Often associated with Galenite (p. 26) or Siderite 
(p. 113). 

The appearance, hardness and cleavage should be dis- 
tinctive. 

Compare with Halite (p. 61), Fluorite (p. 64), Quartz 
(p. 68) and Calcite (p. 107). 

Was once the sole source of metallic Aluminum but is no 
longer used in the extraction of that metal except as a flux 
or &th. 

It is in demand for the manufacture of several chemicals. 
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198. ATAOAMTTE. Cu,aH,0,. Hardness 3-3.5. 

Lustre. — Adamantine to vitreous. 

Color. — Bright green to various shades of the same. 

Streak. — A^ple-green. 

Cleavage. — Perfect pinacoidal. 

Usftally transparent or translncent. 

B. B. — Gives an anire-blue flame without the aid of 
HOI. 

Occurs in radiating or confused aggregates of ortho- 
rhombic crystals; also granular to compact massive and 
as sand. 

Compare with Malachite (p. 125) and Olivenite (p. 236). 

A rare ore of Copper. 



OXIDES OF SUJCON. 

210. QUARTZ. SiO,, Hudneaa 7. 

Phenvcrystalline Varieties. 

Lustre. — Splendent to nearly dull vitreous; soniptimes 

greasy. 
Color. — ColorlesM or white when pure; all rolora due to 

impurities. 
Streak, — White- 
No cteaTS£e. Oonchoidsl fracture when CTTstollised and 

uneven fracture when massive. 
Transparent. 

B. B. — Unaltered. 

Occurs in distinct trapezohedral tetartohedral hexagonal 
cTTBtah with pyramidal terminations and horisontttUy jstn- 
ated prisms; also radiating with drusy, crystalline surface, 
massive, coarse to fine granular, and as sand. In all cases 
there ia a definite internal molecular arrangement, which 
either manifests itself in a definite external form or is 
made " evident " by means of polarized light and the 
compound microscope or through other proper testa. 



Varieties. 

The varietiea are nearly all based on color, the various 
tints being due to impurities, often present in such minute 

auantities as to make it impossible to determine their 
laracter with certainty. 



ROOK OBYSTAL. 

ir almost colorlesa. 



Purple to violet. Usually in crystals. Color probably 
due to Manganese. 



Roae-red to pink. Always massive. Color possibly 
due to Titanium or Manganese. 

YeOrm Quartz, TALBB TOPAZ or CITRINE. 

Light yellow. Massive or in crystals. Color probably 
due to Iron. 

8M0E? QUARTZ, "SHOKY TOPAZ," or OAIRKGORH. 

Dork brown to black. Usually complexly crystallised. 

Color due to some organic substance. 

MTT.m r or QREAST. 

White and nearly opaque. Usually n 

FEBRuaiNona, 

Containing, or coated with yellow oxide of iron. 

AVEKl'URINE. 

Spangled with glistening scales of various minerala. 

Qiutrti with Incloaurea, 

Two of the commonest of these are Rutile (p. 95) a 
Tourmaline (p. 187), 
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CAT'S ETE or TIOEB ETE. 

dstoyant, bright yellow to dark brown with included, 
parallel fibres of Crocidolite (p. 154), 



Compare PhenocryBtalline Quartz with Opal (p. 75), 
Beryl (p. 157), lohte (p. 158), NepheUte (p. 159) and 
Topaz {p. 174). 



Rock Crystal is used in the cheaper jewelry and is out 
for optical piirposea. Water-clear, polished spheres of 
this material are highly valued. 

The colored varieties are also used in cheap jewelry and 
the Amethyst has been a prized gem from very ancient 
times. 

Enormous quantities are used as a flux in smelting oper^ 
ations and also in the manufacture of abrasives, glass, etc. 



See Figs. 28 and 46. 
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i k 



Oolor. — AKccflscs. 




B. B. — Uuafcered bic- ii zsnesL i » jiraac ickhl ana?? 



stalacthic. nodular, or ttj^g cr rrinc oitt^ks ± r:e^ 
It never oecms ia cttsiajs scire h 25 raof -^r oc & xc- 
foaed jumble of cxtrenac^ Tr>.j..e par:>c^ oc FbKi->- 
crystalliiie Qoartx. h* srrxr::re b=^rx. 'ZierK^r?. "* hzi- 
den. " These minate parri-^te — iz.- i, -bere: ore, the wr. .-le 
mass — are, however — nke Pbecrxrv^.\7F->e ins^erl:^! — 
cTjrBtalluDed sflica. 

Foriicficf. 

The varieties are based upon both struct im? and ix^lor. 
Many kinds contain a considerable pioponion of O^vi) 
silica (p. 75), which gives a higher lustre and makt>s the 
grain finer. 



(A) Chaicedonic Quartz. 

It is convenient, but not strictly accurate, to group 
. all the varieties which show a uniform coloraitioii under 
\ this term. 

[ OHALOEDONY. 

I 

Pale blue, gray or drab. 
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OABNELIAN. 

Tranaluceot, pale to deep red. 

CHRTSOPRASB. 

Apple-green, the color being due to NiO. 

PRASE. 

Dull, leek green. 

JASPER. 

Opaque, dull red, brown, yellow, etc. 

HEUOTKOPE OR BLOODSTOIfE. 

Prase, showing small spots of blood-red Jaaper, 

PUNT. 

Smoky-gray or brown to nearly black nodules, occur- 
ring in chalk. Translucent and containing considerable 
Opal silica (p. 75), which is apt to be dissolved out on the 
sin^ace, leaving a white, porous coating of cryst^line 



Impure, coarse-grained, opaque, gray or brown Flint. 



Like Chert but is apt to be finer grained and more 
splintery, and was deposited in horizontal layers. 

BAaAHTTE, LTDIAN STONE OR TOUOH- 
STONE. 

Velvety black. 




■ BlMllIll jj \^Km 



fD) PgrvdomorpAotis Quart:. 



(E) Rock QuarU. 
QtTABTZ SANDSTONE. 



ITAOOLUMNITE. 



Flexible sandstone, A considerable proportion of 
mica scales joining the Quartz grains allows the material 
to be easily bent without breaking. 



A sandstone with the interstices between the grains 
completely filled with Phcno crystal line Quartz, forming a 
compact, granular rock. 



Compare Cryptocrystalline Quartz with Opal (p. 75), 
Datolite (p. 179) and Thomsonite (p. 198). 



The colored varieties are eut and polished in enormous 
quantities, being used in jewelry and as ornamental 
stones. 

Sandstone is one of the moat important of building 
materials and Quartzite is used in the same way but to a 
less extent. 

Quartz is the commonest solid substance on the surface 
of the earth. 



S12. OPAL. SO, + B H^. 



. B. — IttfusiUe, but becomes opaqot. So 
varieties tuin mi. 
More reftdUy ao)uUe in hydrofluoric tdd t 
alkalies than Quarti. 

Occurs massive in veins and filling cavities in rocks: s 
botijoidal, stalactitic, and earthy. la amorphaiu sihca, 

VariHies. 

The varietiea are based on color and structure. 

FRECI01TS (ffAL 



Bed, brown or yellow material, showing fire-like reBec- 
Uona but no play of color aa in Precious Opal. 

OOMHON OPAL. 

Included under this head are all the typical opals with- 
out play of color or other special, distinguishing features. 



^ 



OPAL-AaATE. 

Agate-like in structure. i 

JASF-OPAL. 
Of the color of red or yellow Jasper. 

WOOD -OPAL. 

Wood, petrified with Opal. The colors are sometimes 
exquisite. May or may not ahow the woody structure. 

BTALTIE. 

Colorlesa, transparent drops or botryoidal coatings. 

GEYSERITE OB SSJOEOUS SINTER. 

Opaque, rather porous, usually dull lust«red material 
deposited from hot, aihccous water. 

FIOBin: OR PRARL SINTER. 

Translucent, porous to firm incrustations, showing a 
pearly lustre, deposited from hot, siliceous water and 
formed also by the decomposition of siliceous volcanic 
rocks about fumeroles. 

DIATOMAOBOUS EARTH, INFUSORIAL EARTH, 
rcTLLEBS' EARTH, TRIPOLITE, Etc. 

A very fine-grained, white earth, resembling Chalk 
(p. 109) but harsher to the touch and capable of scratching 
glass when rubbed upon it. It is composed of the siliceous 
remains of very minute plants or animals and is either 
loose or moderately compacted. 



ANHYDROUS OXIDES OF THEj 
SEMI-METALS. 



221. CERVANTITE. Sb,0,. 



Hardnt 



5 4.5. 



Lu.slre. — Greasy or |3eai'ly to dull. 

Color. — Shades of yellow to nearly white or reddish 

white. 
Streak. ^ Yellowish white to white. 
Brittle. — Conchoidal to uneven fracture, 

B. B. — In forceps, infusible and ujialtered. Oil charcoal 
readily reduced to metallic Antimony. 



Occurs usually massive with a prismatic structure, as a 
crust or powder, and in indistinct, acicular orthorhombic 
crystals. 

Usually associated with Stibnit« (p. 20) and Othai Anti- 
mony ores, being formed by their alteration. 



The association is usually distinctive. 



K 



ANHYDROUS OXIDES OF THE MSTALS. 

ANHYDROUS OXIDES OF THE 
METALS. 

PROTOXIDES. 



334. OUPRITE. Cii,0, 



Lustre. — Adamantine or aub-metallic to dull. 

Color. — Various shades of red ; aometimea nearly black. 

Often carmme. 
Streak. — Brownish red, shining. 
Brittle. 
Transparent to opaque. 

— On charcoal, bluckena, fuses and is reduced to 1 
metaUic Copper. In the forceps, fuses and colonj 
the flame emerald-green. 



Occurs coarse to fine grained massive, earthy, and la" 
I rinqiie or complicated, well formed or elongated Isometrle 
I nystals, which are really trapezohedral hemihedral but 
the forma rarely make this apparent. 

Compare with Cinnabar (p. 33), Proustite (p. 56) and 
Hematite (p. 83). 



An important ore of Copper. 
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228. ZINOITE. ZnO. Hardness 4 

Lustre, — Sub-adamantine to sub-metallic. 

Color. — Duk red to oiangs-ied. 

Streak. — Oiange-yeUow. 

Cleavage. — Perfect basal, not always apparent. 

Traiielucent to sub-translucent. 

Brittle. 



B. B. 



- Infusible. In closed tube, blackens, but regwna 
the original color when cool. 



Occurs in lamellar maBseB, granular and, rarely, in 
hemiraorpbic hexagonal crystals. 

Usaally ossocUtted with Calcitfl (p. 107) Franklinite 
(p. 90) and Waiomite (p. 168). 



Compare with Realgar (p. 18). 
An ore of Zinc. 



SBSQUIOXIiaS. 



SESQUIOXIDES. 



HEMATITE GBOUP. 



331. OORDHDTTH. At,0,. 



HudnaSB 9, 1 



Lustre. — Vitreous to adamantiae. 

Color. — All colors. Uaually gray when 

Streak. — White. 

ferfact rhomb otiedral — nearly tectansular — parting 
due to twinning. Parting faces 
usoally finely croBB-hatclied with 
stiiatioua at nearly right angles. 

Brittle. Very tough when compact. 

Translucent to transparent. 

B. B. — Unaltered. 

Occurs pseudo-cleavable massive, coarse to fine granu- 
lar, and in rhombohedral hemihedral hexagonal crystals, 
the basal pinacoid being frequently triangularly striated. 
The larger crystals are apt to be rough and rounded. 

It is alao found in the form of water-rounded pebbles. 

Varieties. 1 

(.4) Gem Varieties. 

These are transpaient and often of fine color. The 

trade name for all colors ia Sapphire. The varieties are 
based upon differences of color. 

ORIENTAL EMERALD. 



I 



Light to deep green. 



OBIENTAL BIIBY. 
1 with a Blight purple tint. 
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ORIEHTAI. SAFPHIBE. 

Light to deep blaa. The BTAB BAFPHIBE shows a 
etar-like, opalescent figure when viewed in the directioD 
of the vertical axis of the crystal. 

ORIEirrAL TOPAZ. 



ORUafTAL AMETHYST. 



(B) ADAMAHTINE SPAS. 

Coarse crystals, masaeH showing s. well developed part- 
ing, and granular. Slightly tranalucent. 



Opaque, finely granular material, of dark color, and 
mixed with Magnetite (p. 89) or Hematite (p. 83). 



The gem varieties are very beautiful and ertremely 
valuable, some varieties costing more than Diamonds of 
equal weight. 

Adamantine Spar and Emery are the most important 
abrasive substances and great quantities of both are used 
for grinding and polishing. 



8ESQUI0XIDES. 



Fe,0^ 



Hardness 5,5-fl.fil 



Lustre. — Metallic to earthy. 

Color. — Steel-gray to black, reddiah black and red. 

Streak. — Bright red to reddish brown. 

No cleava^ but oft«D possesses a foliated or lamells 

structure due to parting parallel to the basal pinat 
Uneven fracture. Brittle. 

B. B. ^ Infusible. On charcoal, becomes magnetic. 

Occurs iu compact platy, columnar, radiated, kidney- 
shaped or micaceous masses; also granular, loose and 
earthy, oolitic, and in rhombohedral hemihedral hexagonal 
crystals. 

The crystals are thin tabular and grouped in more or 
less parallel position, larger and thicker and often showing 
rounded faces, or scaly to micaceoua. 

Varieties. V 

SPECULAR mON. * 

Very brilUant plates or crystals. 

RED-OOHBE or RUDDLE, 

Earthy, more or leaa impure material. 

HARTTTE. 

Pseudomorph after Magnetite (p. 89). 

Compare with Cinnabar (p. 33), Cuprite (p. 78), 
"menite {p. 84), Magnetite (p. 89) and Limonite (p. 102). 

The greatest proportion of all the ironnare mined is 
Hematite. It is also used in considerable amounts for 
Lnufacturing cheap paint, as challc used in marking 
say crucibles, as a polishing powder, etc. 

See Fig. 31. 



I 
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233. ILHEinTE. FeTiO,. Hardness 5-6. 



Lustre. — Submetallic. 

Color. — Iron-blaek. 

Streak. -- ReddiBh brown to brownish black. 

Ooncboidal fracture. Brittle. 

Attracts magnetic needle feebly. 



B. B. — Gives following teat for iT. 

Grind very Rne and boil with HCl in a teat-tube 
until dissolved to a yellow liquid, which, if 
8n or Zn be boiled in it, will turn to violet. 



Occurs compact massive, granular, in thin plates, sa 
imbedded grains, and as sand. Rarely in thick tabular 
or acute rhombohedral tetartohedral hexagonal orystals. 

Compare with Hematite (p. 83), Spinel (p. 86), Magne- 
tit« (p. 89), Franklinite (p. 90), Chromit« (p. 91) and 
Limonite (p. 102). 



Is used in the lining of puddling furnaces. 

It is very difficult to smelt and this fact makes other 
iron ores with which it may be associated less valuabla 
than they otherwise would be. 



1 Members. 

I Compoaiti 

CryHlallha 

The group 

L 


SESQUIOXIDES. 

— Corundum, Hematite, Ilmenite 

B. — Sesquioxides (M^Oj). 

Hon. — Rhombohedral hemihedra 
bohedral tttartohedral he 

is not weU characterized. 

Fro, 29, — Mosa Agate. 


and rhom^ 
xagonal. 

1 




INTERMEDIATE OXIDES. 
SPINEL GROirr. 

234. SPINEL, MgO-AlA- Hardness 8. 

Liiatre. ^ VitreoTifl to almost dull. 

Color. — Commonly black but also red, blue, green, 

yellow, and brown. 
Streak. — Whita. ^^m 

Brittle. Conrhoidal fracture, ^^M 

Ttans\-)a,reiit to 0|)aque. ^^| 

B. B. — Infusible, but may change color. 

Oi'curs usually in simple or twinned octAhedral rry.stals. 
Also as water-wom pebbles. 

The surface of some varieties is apt to be hydrated and 
so soft as to be easily scratched with a knife. 

EUBT SPIHBL ni' BAI.&S RUBT. 



An Iron Magnesia Spinel, dark f^een, brown or black 
n color and opaque. 

CHL0S03PIN12.. 

A Magnesia Iron Cupper Spinel, Rrdss-green in color. 
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PIOOTTTE < 



A Magnesia Chromium Iron Spinel, dark yellowish 

) brown to greenish brown in c.ohr and translucent to nearly 

opiique. 

Note: All varieties eontain Aluminum. 



Compare with Corundum (p. SI ) and the other meni 
bera of this group. 



The transparent varieties i 
used as gems. 



d 
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236. GAHNITE. ZnO.Al.O,. Hardness 7,5-8. 

Lustre. — Vitreous to greasy. 

Color. — 'Dark green to greenish black, also bluish black, 

yellowish or grayish brown. 
Streak. — Gray or grayish green. 
Brittle. Conchoidal to uneven fracture. 
Sub-transparent to opaque, 

B, B. — Infusible and yield.s Zn tests with flux. 

Occurs in grains or oi.'tahedral i/rystals. 



Compare with Spinel (p. 86), 



1 



237. MAONETITB. FeO.Fe,0,. 



Hardness 5.5h5.o. 



Lustre. — Metallic to sub-metallic or dull. 

Color. — Iron black. 

Streak. — Black, 

Octahcdrwl parting due to twinning oflcn well devclo[(ed. 

Strongly Bttract«d by the magnet and is sometiineB itseU 

magnetic. 
Brittle. Sub-con choidal to uneven fracture. 



B. B. — Practically infusible. 



i 

seU 

i 



Occurs cooapact and laminated raaasive, coarse to fine 
granular, as sand, and in octahedral cry.stals, the faees 
of which often show octahedral twinning atriations or 
striations produced by oscillation of the octahedron and 
dodecahedron faces. 



Yariviy. 
LODBBTONE. 

A natural magnet, possessing the property of polarity. 



1 



This is tile only mineral which is strongly attracted b 
the magnet. 



A very pure and valuable ore of Iron. 



A 



Lustre. — Metallic to dull. ■ 

Color. — Iron-black. 

Streak. — Reddish brown to brownish black. 

Octahedral porting due to twimung UBually well developed. 

Sometimes slightly magnetic. _ 

Brittle. Conchoidal to uneven fracture. ^J 

E. B. — lotuaible. ^ 



Occurs compact to jjlaty massive, coarse to fine granu- 
lar, and in octahedral crystals which pass into rounded 



Usually associated with Zincite (p. i 
and WiUemite (p. 168). 



I}, OaloitB (p. 107) 



Compare "'ith Hematite (p. 83), Hmenite (p. 8-i), the 
other members of this group and Limonite (p. 102), 



It is an ore of Zino and one of the by-produeta of its 
recovery is used in the making of manganese steel. A 
poor Erade of dark paint has been made of the ground 



INTERMEDIATE OXIDES. 
241. OHROMITE, FeO.Cr.O,. Hardn* 

Lustre. — Vitreoiu, eplendetit, to metallic oi 
Color. — Blai-k- 
Streak. — Dark brown. 

Brittle. Uneven fraclnri- bill each grain shows a \ 
Bmooth conchoidal fracture with a hig-h lustre. 



— Infusible, but may fuse Blip;htly in 
flame and then becomes roapnetie. 



Occurs usually coarse to fine granular or aa disseminated, 
grains; also compact massive and, rarely, in small octa- 
hedral crystals. 

Usually associated with Serpentine fp. 214) and often 
showing- a finely botryoidal, green coaCing of ZABATITE, 
a hvdrated, basic nickel I'iuboiialc. 



Compare with Hematite (p. 83), Hmenite (p. R4) and 
the other members of this group, particularly Magnetite 
(p. 89). 



Chromite ia the source of nearly all the Ghromium 
chemical compounds and chrome paints, and ia also used 
in making a hard steel. 
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Chromite, 

II III 

Composition. — iDtermediate oxides (RO.R^jOj). 

CryslaUizaiwn. — Hololiedral isometric. 




Fia.Ul. — Martile, Twin Peaka, Utah. 






Fio. 32. — Frnnlilinitp hi Calcitc, I'mnklin Furnace, Nfw Jersf 



INTERMEDIATE OXIDEST 
242. CHKYSOBESn.. BeO..\LO, HArdneu 8 



Lustre. ^ Vitreous. 
Color. — Light yellow-greeu to cmerald-Kreen. The d 
Tuieties are sometimes poipUsb red b; t 

mitted light. 
Blreak. — White. 

[Brittle. Uneven to eonehoidal fracture. 
Transparent to translu(%nt. 



B. B. — Unaltered. 



Ofcura in thin tQ thick, tabular orthorhombic m'stals 
ith the inaero-pinacoid vertieally striated. Contact or 



polyayrithetic twins 

'tabular and showing pointed c 

^ the largest faces. 

Sometimes found as water- 
ereen glass. This and other 
bluish chatoyaucy, or may be a 



ALEXAITDRITE. 



[jebbles, resembling 
■ties may exhibit » 

iteriated. J 



Emerald-green, but purplish red by trans- 
jaitted light. Probably rolored by Cr. 

Fig. 33. 

OAT'S ETE or 0YMOPHANE, 

Chatoyant, yellowish greon material. 

Compare with Emerald (p. 157),Bervl (p. 157), Chryso- 
lite (p. 167), Epidote (p. ISl) and Tourmaline (p. 187). 




DIOXIDES. 
RUTILE GROUP. 

248. CAS8ITERITE. .SiiO,. Hardi 

Lustre. — Adamantine to dull. 

Color. — Brown, black or red; sometimes s^ay or yellow, 
Streuk. — White or Tory light brown. ^_ 

Brittle. Uneven to sub-coiichoidal fiui'ture. ^^| 

Opaque to translucent. ^^| 

a. O. — 6.8-7.1. ^H 

B. B. — Infusible. On charcoal, [wwder becomes lumi- 
nous and yellow. 

Occurs in well formed tetragonal crystals, often abort 
and forming " knee-ahaped " contact twina; as dissemi- 
nated grains, and, most frequently, as botryoidal or 
reniform masses or wat«r-worn pebbles with a eoncentric 
or radiating fibrous structure; also compact to gnumJ^ 



V<i 



rauulM^ 



Botryoidal and reniform varieties, with radiating fibrous, 
concentric structure and resembling dry wood iu colors. 

STREAM Tm. 

Water-worn jwbbles or gviuiis. 

Compare with Rutile (p. 95) and Wolframite (p. 259). 

The source of all Tin. 



B60. RUTILB. TiO;. Hardness 

lUstre. — Adamantine to aub-metallic 
Color. — Reddish brown, red, yellowish, black, eto.! 
Deep red by tranzinitted liffht. 

Streak, — Liglit brown. 

Cleavage. — Poor prismatic sometimes developed. 
Brittle. Uneven to sub-conch oidal fracture. 
Transparent to opaque. 

fl. a. — 4.3. 

B. B, — Infusible. Yields Ti test described under Ilmen- j 
ite (p. 84). 



Occurs in tetragonal crystals which often show verticil 
BtriatiDiu or deep fuirowB on the priBm faces. Contact 
twins of several habits are common. These include 
^ knee-shape " twins, " apear-head " twiiia, " sixlings " 
Rnd " eightlinga." Often found slender acicular with 
deep stnatioDs and indistinct crystallization; also as 

'r-like inclusions in other minerals. Occasionally 

;urs compact n 



Compare with Cassiterite (p. 94). 



is used to give the required bluish tint to artificial 
teeth. Its presence aerioualy impairs the value of i — 
ores, with which it is frequently associated. 
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RDTILE ORODF. 

Members. — Cassiterite, Rutile, 
Composition. — Dioxides. 
Cryskdlizatitm. — Tetragonal. 



Additional. — Both are too hard to be scratched with a 
knife, are frequently of a brown color and 
adamantine lustre and often occur in 
" knec-ahaped " twins. 



W^i^r^ 



\ 



DIOXIDES. 
353. BBOOEITE. TiO,. 

Lustre. — Adamantine to sulHnetallic. 
Color. — Brown, yellowiah, reddish, and black. 
Streak. — White to yellowish or grayish. 
Brittle. Uneven to sub-con choidal fracture, 
Transluceat to opaque. 

B. B. — Infusible. Yields Ti test described under Ilnieo* 
ite (p. 84.). 



Occurs either in thin, tabular, translucent, brown ortht^ 
thombic crystals, which are often highly modified, or ja 
black, opaque pyramidal crystals which are olten dull la 
Jastre. 



The appearance is distinctive. 
Too rare to have any use. 
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204. FTBOLUSITE. HnO,. Eardneu^ 

Lustre. — Metallic to dull. 
Color. — Black to dark ateel-gray. 
Streak. — Black, often aooij. 
Rather brittle. 
TTsuallf Boils the fingera. 

B. B. — Infusible, but becomes brown. 



Occurs in indistinct, probably pseudomorphio, crystals, 
as radiating needlea or fibres, as velvety crusts, and, more 
rarely, granular to compact massive and stalactitic. 

Oftui found in alternate layers with Fsilomelane (p. 106), 



The hardness and streak are sufficient to distinguish 
Pyrolusite from all the minerals with which it is apt to be 
confused. 



It is used to decolorize glass when the tints are due to 
the presence of FeO, to color glass purple, in the manu< 
faoture of electric dry-batteries, chlorine, and oxygen, and 
as an oxidiziiig agent in many ways. 
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HYDROUS OXIDES. 

DIASPOBE GROUP. 
266. DIASPOBE. A1A.H,0. Hardness 6 JS-7. 

Lustre. — Vitreous. Pearly on cleavage face. 

Color. — Pink, violet, green, brown, yellowish, gray, white 
or colorless. Sometimes dichroic, violet and 
green. 

Streak. — White. 

Geavage. — Perfect pinacoidaL 

Very brittle. 

Transparent to sub-translucent. 

B. B. — Infusible and usually decrepitates. 



Occurs in thin scales, flat, prismatic orthorhombic 
crystals, and foliated massive. 



Compare with Lepidolite (p. 203) and Margarite (p. 207). 



W'^^^^^ViN 
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207. OOETHTTE. FeA . H,0. Hardness 5-5.5. 

Lustre. — Sub-adamantine or silky to dull. 
Color. — Yellow, dark brown, brownish black. Rarely 
reddish but often blood-red by transmitted light. 
Streak. — Brownish to ochre-yellow. 
Cleavage. — Perfect pinacoidal. 
Brittle. 
Opaque to translucent. 

B. B. — Thin splinters fuse black and magnetic. 



Occurs fibrous or needle-tike, foliated or in scales, as 
velvety crusts, botryoidal or reniform or stalactitio with a 
concentric and radiating structure, and in indistdnct, VBr- 
ticall7 striated, prismatic orthorhombic crystals. 



Compare with Limonite (p. 102), from which it cannot 
usually be distinguished and with which it is classed com- 
mercially. 
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S88. MJJIOAinTE. Mn,0,.H,0. EvdiiMBi. 

Lustre. — Metallic to sub-metallic. 
Oolor. — Iron-black to dark steel-gray. 
Streak. — Baddish brown to brownish black. 
Cleavage. — Perfect plnacoidaL 
Brittle. 

B. B. — Infusible. 



Occurs in long, deeply striated, prismatie orthorhombie 
erystals with basal-pinacoids, in bundles of such crystals, 
and, rarely, massive, columnar, granular or stalactitic. 

Usually associated with other Mn minerals. 



The hardness and streak are sufficient to distingiiish 
it from all similar minerals. 
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269. LIMOmTE. 2FeiO, . 3H0. Hardness 5-5.5. 



Lugtre. — Sub-metallic, vamish-Uke, silky, dull. 
Color. — Brown, yellow, nearly black. 
Streak. — TeUowiat brows. 

OpaquB. 

B. B. — Thin splinters fuse black and magnetic. 



I 



like suiface; also L-oiieretionary, masaive and earthy. 



Varifiies. 
BOa IRON ORE. 



i 



Formed m marshy jjlaces. Usually loose or pofoiii 
a texture and enclosing vegetation. 



YELLOW OCHRE or TTHBER. 

Ekrthy material, carrying clay, sand, etc. 



4 



Compare with Hematite (p. 33) and Goethite (p. 100) 



It la the commonest ore of Iron but m of lowest gradi 
and most impure. It is also used in the manufacture o 
some cheap yellow and brown paints. 
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361. BAnzm. A],0,.2H,0. Hardness 1-3. 

Lustre. — Dull to earthy. 

Color. — White, yellow, red, brown. 

Streak. — Like color. 

Conchoidal fracture. 

Opaque. 

B. B. — Infusdble. 



Occurs usually masdve; also oolitic and clayey. Often 
showB round, concretionaxy spots or rings in a lighter 
eolored clay-Uke material. Often colored red by FcjO,. 



Compare wth Kaolinite (p. 220). 



Now the chief source of Aluminum. It is also used 
for basic furnace or converter linings and in the manu- 
factiure of aliun. 



Tbe gRNp is Bat wd d 
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263. BBUOITE. MgO.HA HwdnaBs 8J1. 



Lustre. — Pewly or vaxy to vitreous. 

Color. — White or tinted. 

Streak. — White. 

Cleavage. — Good pinacoidal. CleaToge plates flexible. 

Bectile. 

Uaiiallj tnuslaceiit. 

B. B. — InfuMble, but glows brilliantly. 



Occurs in foliated masses, fibrous and, rarely, in tabular I 
rhombohedral hemihedral hexagonal crystals. 



Compare with Muscovite (p. 202), Talc (p. 217) and I 
Gypeum (p. 265). 



^^ro^^^ms 
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269. PSILOHELANE. MnO, . H,0 + ! ^q ! . 

Hardness ±i- 
Lustre. — Sub-metallic to dull. 
Color. — Iron-blaclc to dark gray. 
Streak. — Browniali or gr&yish black, flhlning. 
Smooth, conchoidal fracture. 
Ojjaque. 



1 smooth, amorphouH, botr7oidal c 

in layers with Pyroluaite (p, f "' 



WAD or BOG MANGANESE. 

Impure mixture of Mn, Fo, Co, Cu, Pb, etc., oxides. 
Usually loose and earthy with a brown streak and soft 
enough to soil the fingers. Sometimes harder and com- 



This is the commonest Manganese ore and its uses an 
the same as described under PyroluMte (p. 98), but ita 
products are less pure. 



A 



ANBTDBOVS CARBONATES. 

ANHYDROUS CARBONATES. 
CALCITE GEOUP. 

STO. OALOITE. CaCO,. Hardnea 

Lustre. — Vitreoua to earthy. 
Color. — Colorlesa or white, and pale to deep shades of | 
yellow, blue, red, violet, greec, and brown to 
black when impure. 
Streak. — White. 

Cleavage. — Vei; perfect rhombohedral at an^lea of lOS" 
6' and 74° 56', being parallel to the "unit 
rhombohedron " ( +R). 
A good partiug parallel to — J R often de- 
veloped by twinning. 
Transparent to opaque. 
Dotibia refraction very strong. 

B. — Infusible but becomes opaque and pves red 

Easily soluble with eflerrescence in cold, dilate 

HOI or ill any other condition of that acid. 

Occurs in crystals, cleavable to compact masaire, coarse 
fine granular, stalactJtic, nodular, earthy and, rarely, 
>rous or lamellar. 

Varieties. 

Cryslah. 

The crystallization is rhombohedral hemihedral hesa- 

Most Calcite crystals are found to fall under one of the 
lowing habits. 



HANDBOOK OF MINEHALS. 

1. Flat rkamboheh-ai. ~ i H iB main !ona. Called NAIL- 
HEAD SPAB. 

2. Steep rkombohedraX. — 2 R 13 main form. 

3. Steep scalenokedral. Acutely pointed and often com- 
plexly rounded with steep scale nohedrons the mfun 
forma. Called DOO-TOOTH SPAR. 

4. Prismaiic. Long and slender. May show prisms of 
all three orders. Usually terminated by habits I or 3, 
above. 

5. Tabular. Very flat rhombohedrons and scalenobe- 
drons with, rarely, a basal-pinacoid. 

On all varieties, striations due to osciUation of faces are 



Twinning parallel to — i R is common and the basal- 
pinacoid ia a^ sometimes a twinning plane. The former 
habit is not uncommon on massive, cleavable material 
and produces twinning striations on cleavage faces. 

In orienting broken material, remember that the verti- 
cal axis miiat come out at the intersection of three oleavaSB 
faces wkuth rnake equal angles with each other. 

ICELAND SPAB. 
Transparent, flawless, colorleag, cleavable materiaL 



SATIN SPAS. 

Fine fibrous with a silky lustre, 

ASOENTINE. 
Laminated, with a pearly lustre. 



Coarse to fine granular, crystalline. 
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UHESTONZ. 

Dull, compact, noncryatalliiie. 



A rock made up of shells, etc., cemented together into a 
ud ToasB, 

UTHOaRAPHIO STONZ. 

'A compact limestone with a very fine grained, even 
jrture. 

KAIIL. 
Earthy material containing much clay. 

ooLrno LiMESTOin:. 

Vyomposed of smaE. spherical particles, looking Uke fish 

PlgOLrnO UHESTONK. 

Same aa above but the particles are larger, often as 
rge as a small pea. 



Soft, white, earthy material, being made up of the re- 
aiii9 of deep sea organisms. 



Deposited from Springs, Streams or in Caverns. 
STALAOTITE, STALAOHTTE, HEZIOAS 0K7X. 



Banded or concentric material, with a radiating struc- 
Blrei formed in caves. Stalactites hang from the roof 
Bbd Stalagmites form on the floor, under the drip of the 



of 

i 



BandMl mat«ri&l, deposited £rom streams or springs. 

CALOABZODS TTITA. 

Vctt,- porous Travertine. 

Compare with .\r»gonite (p. 118). 
DiitingiiiBlied Iroin all oUwr ■iin iimr miiuralB by acid 
taet, cleavage oi hardneu. 



The uses of Calcite are very many. 

Iceland Spar is rare and valuable, being used by opti' 
ciaoB. Marble and Limestone are important builcung 
nmterials and the former is carved for various purpoaea. 
The latter is used in enormous (quantities in the manu- 
facture of Lime, as a flux in smeltmg, in the manufacture 
of CO, and other chemicals and in many arts and trade* 

Coquina is a fine paving material. 

lithographic Stone is scarce and valuable since it must 
stand many t«sts. 

The banded material often forms a beautiful and valu- 
able ornamental atone. 



r 




Occurs ooaise to fine granular 



rompact maisiv«, And 
usually grouped with 

ehaip edges outward, forms other than the unit i 

' ' ' a bdng rare. 



Varidiet. 
PCABL 8PAB. 

Crystals with a pearly lustre. 

GOLDEN DOLOHTTB. 

Crystals with a yellowish brown o 



The uses are similar to those of Calcite, much Limoatiitw , 
Dolomitic. It is not used, however, in mukinf 
of the chemical products made from Calcite (|j. 107). i 
Salts are made from Dolomite. 



lliumbDhtdroo. 
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272. HAONESTTE. MgCO,. Hanln«afl 4-4.G. 



Lustre. — Eartliy when maaaive. Vitreous when crystol- 

Culor. — White, yellow or grayish when massive. Brown 
to black when crystallized, due to organic im- 
puritiea. 
Streak. — White. 

Oonchoid&l fracture when massive. I 

Cleavage. — Perfect rhombohedral at angles of 107° W I 
and 72° 36' when crystalUied. I 

Opaque when massive. Opaque to translucent wheo 
crystallized. 



B. B. — Infusible. TOll eflarvosco vigorouBly only in hot, 
coneantrated, or boiling, dilute HOI. 



Occurs in chalk-like lumps, often associated with. 
Serpentine (p. 214); also, rarely, fibrous and in steep 
rhombohedral crystals, showing a basal plane and resem- 
bhog distorted octahedrons. Rarely, cleavable massive. 

The massive material should be compared with the 
Opal earths (p. 76), Chalk (p. 109),Hydrozincite{p. 127) 
and Thaumasite (p. 222). Compare crystals with Spinel 
(p. 86). 

It is used as a lining for converters, etc., and in the 
manufacture of CO,, epsom salts and magnesia. 



■ 
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273. aZDERITE. FeCO,. Hardness 3, 



Lustre. — Vitreous to pearly and dull. ] 

Color. — Brown or gray. Ilarely greeniBh, reddiali, yd* 

lowish or black. 
Streak. — White to yellowisJi. 

Cleavage. — Perfect rhombohedral at angles of 107° aiid< 
73°. ( 

Translucent to opaque. 



-On charcoal, decrepitates, blackens, becomet 
magnetic and fuses with great difficulty in thii 
^Unters. 

Will ftflerresca vigoroasly orJ; in bot, codmh 
trated HOI. 



Occurs cleavable massive, coarse to fine granular and 
warped rhombobedrons like Dolomite (p. Ill); also coi 
pact and earthy and, rarely, oolitic, botryoidal or fibroiM, 



8FHAXIlOSIDEarrE.or 0LAT-IR0N8T0KE. 

Compact material containing much clay, the former 
I being concretionary. 



Compare with Sphalerite (p. 30), Dolomite (p. IllJ' 
L and Smithaonite (p. 115). 

H A rather uncommon ore of iron, but it is so pure that ^~ 
^■tiie iron made from it commands a premium. 




^n 
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274. EH0DO0HE(»ITE. MnCO.. Hardness 3.5-4.5, 



Lustre. — Vitreous to pearly. 

Color. — Dark red or rose-red wben transparent; pink or 

brownish red when tranalucBnt or opaque. 

Surface becomea blacik upon exposure. 
Streak. — White, 
Cleavage. — Perfect rhombobedral at angles of 107° and 

73°. 
Transpareot to opaque. 



B. B. — Infusible but decrepitates strongly and becomes 
gray, brown or black. Will efierveace vigoroualj 
only in hot, concentrated, or boiling, dilute HOI. 



Occurs cleavable massive, granular, in warped rhom- 
bohedrons like Dolomite (p. Ill), and in complexly 
modified rhombobedral crystals; also, rarely, compact, 
botryoidal and incruating. 



The color will diBtiiijn^l> from all similar minerals 
except manganiferoua Dolomite (p. Ill) and Rhodooite 

(p, 149). To distinguish from these, apply hardness and 
acid tests, respectively. 



Valueless, but is usually associated with ores of Silver, 
Manganese, Lead and Copper. 



AXHYDROUS CARBONATES. 
|276, SMITHSONITE. ZiiCU,. Hudneaa 5 



iLustre. — Vitreous to resinous or dull. 
vCotor. — Brown, green, yellow or gray. Wliite when pur 
rBtreftk. — White. 

I Cleavage. — Perfect rhombohedral at angles of 107° 
and 72° 20'. Not always very evident. 
L Translucent to opaque. 



E. B. — Infusible. Efiervesoea vigorously in any kind of 
HOI except cold dilute, 



h'ciirs Btalactitic, botiyoidal or as crystalline crusts; 
L also in dull lustered, earthy, cavernous masses. Rarely 
I granular, powdery or id rhoTnliohetlral i:ryatals. 



Varidii. 
DRY BONE. 



The dull luatered, 
bling closely the substi 



material, i 
from which it gets its name. 



Compare with Sphalerite (p. 30), Siderite (p. 113) andll 
- • ■ i (p. 186). 



OASitaoot sfi Jii 



- AQ hare a perfect rbombotiedfal desvBK 
aX ui an^ flf fram Ida? to 107* W, 

ranr-ing with the compoeition. 

All are relatiT^lj- soft, Tanring from 3 to 

5 with the oompostioD, 

All effervesce in some condition of HCl, 

the ease of effervescence varv'ii'g with 

the composition. 

All may have a vitreous lustre. 




Oumy County, Colorado, 



1 


mHYDSOVS CARBONATES. 

M). — Rho(loehrosilewilh Octahedral Flu 
Saguache CouQty, Colonidu. 


rile, ] 
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ARAGONITE GROUP. 

277. ARAOONITE. CaCO,. Hard nesa 3.5-4, 

Lustre. — Vitreovis. 

Color. — Usually white; sometimes yellow, gray, gi'een or 

Streak. — White. 

Cleavage. — Hone or poor pinaroidal. ^^M 

Fracture. — ^ Sub-ponphoidal. ^^M 

Transparent to traiiaiuc-ont. ^^B 

B. B, — Iiiriisibk', but in;iy whitfii aiid fnll to piei-cs. 

Effervesces vigorously in cold, dilute HCl, or in 
any other condition o£ that acid. 

Occurs in diatinct orthorhombic crystals which fre- 
quently show striationg across the terminations, due to 
twinning; in repeatedly twinned crystjils which closely 
resemble a hexagonal basal pinacoid, prism, etc. ; in 
radiating ag-gre^atos of acicular crystals with a six-sided 
cross -section ; alao in coral-lifce shapes, stalactitic and in- 
trusting, sometimes columnar to fine fibrous. ^^ 

Varieties. |^^| 

7L0S FEBBI. 

Delicate, interlacing and branching stems, closely re- 
sembling Tree Corals. Associate*! with Iron ores. 

Compare with Quartz (p. 68),Calcite (p. 107), Stronti- 
anite (p. 121) and NatroUte (p. 196). 

Rarely occurs in sufficiently large masses to pay to use 
it in the manufacture of the products for which Calcite 
(p. 107) is used. 
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A decisive method of distinguishing between Calcite 
(p. 107) and Aragonite is the foUowing: 

Powder the substance to be tested and boil in dilute 
cobalt nitrate. If the substance is Calcite, the powder 
will turn to a green or blue^ and^ if Aragonite^ to a lilac or 
purple. 

See Pig. 44, 





Fia. 41.— Twin. Fia. 42. 
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279. WTTHEEITE. BaCO,. 



Lustre. — Q-reaay vitieoas. 

Color. — Yellowieh, grayish or white. 

Streak. — White. 

Cleavage. — None. 

Uneven to sub-conchoidal fracture. 

Translucent. 

S. G. — 4. 3. 



- Fuseg easily and gives a Ba flame, 
Efferresees vigoroualy in very dilute, cold HOI but 
not in cold, concentrated HOI. 



Occurs in masses which fregueutly show cavities lined 
with indistinct crystals or with globular forms; also in 
twinned orthorhombic crystals closely resembUng a hexa- 
gonal prism and steep pyramid, the prism being deeply, 
horizontally striated or grooved; sometimes granular; 
rarely fibrous. 



The lustre, specific gta-vity and B. B. tests ore distinctiTe. 



Used in refining beet-sugar and to adulterate white leadt , 



Fia. 43.— Twin. 



■ 



280. 8TR0NTIANITE. HrCO;. Hiudnisst 

Lustre. — Vitreous to greasy. 

Color. — White or «olor!es.^ and ]m\e shades of yellow, J 

green and brown. 
Streak. — White. 

Cleavage. — Fail prismatic at angles of 117° 19' and 62^ 41', 
Tranahi^'ent. 
S. G. — 3.7. 



1 thin pdgL'S, but swpUs and shows | 



Oecurs in TodiatinK aggregates of imperfect, prismatic 

«iyBtals; sometitnea granular, fibrous or in globular forms, 
«nd rarely in orthnrhombie crystals, often showing pseudo- 
"jiexagonal twinning. 



Compare with Aragonite (p. US). 



Large amounts are used in making the " red fire " (rf i 
lyroteohny and in obtaining sugar from molasses, this ] 
ang first precipitated as a Strontium compound. 



L 



281. 0EBUS8ITE. I'bCO,. 

Lustre. — Adam&ntmo or greas}- to 

Color. — White, gray or brown. 

Streak. — White. 

Cleavage. — None. 

Very brittle. Oonchoidal fracture. 

Transparent to nearly opai|uc. 

S. G— 6.5. 



B. B. — iJp'TPijitatPS aii<i fuses very easily, yieldinR i 
lead oxide :iubliinato ixtid a globule of I'b. 
Efierveaces vigorously in hot coaceutrated oi 
boiling dilute HCl, 



Occurs in silky, prismtttic maBBos; granular to compact 
maasive; a.'idisseminatedgraiiiH, often in Limonite (p. 102); 
impure and earthy; rarely as orthorhombic crystals; fairly 
frequently as star-shaped twins; Bometiniea stalactitic or 
fibrous. 



Compare with Anglesite (p. 250). 



Frequently carries Silver and i: 
metal, aa well as of Lead, since it 
roasting before sinclting. 



ANHYDROUS CARBONATES. 
ARAaOKITE GROUP. 

Members. — Ai'agonile, Witherite, Strnntianite, Ceruasitoi* 
ComposUian. — Carbonates. 
CTyslaUization. — Orthorhombic. 



Additional. — .\11 eServesce- in some condition of HCl, 
are uaiially white, and are between 3 and 4 





FiQ. 45. — Cetussite, Leadville, C 



HYDROUS CARBONATES. 



HYDROUS CARBONATES. 

MiLAOHTTl. CuCO, . CuO . H,0. Hardnesa 3.5-4. | 

Lustre. — Silky to dull. Cryatalg are aub-adamantino. 
Color. — Bright, emerald green. Of tea nearly black oa J 
exposed aurfacos. 
ak. — Green, paler than the color. 
Oeavage. — None. Uneven fracture. 
Translucent to opaque. 

B. B. — On charcoal, decrepitates and fuses to a mass ol 
metallic Cu, yielding Cu flame. 
EfteivMCM Tigorously in any condition of HOL 



Occurs massive or ss crusts, with a botryoidal or atalacti- 
tic Hurface, a radiating structure, and a silky luatre ; often 
€!oinpact fibrous and banded; also ia indistinct, vertically 
striated, acicular monoclinic crystals; sometimes granular 

earthy. 

Usually associated with other Copper minerals as an 
alteration product, and with Limonite {p. 102). 



Compare with Atacamite (p. I 
Conichalcitfl (p. 230). 



), Oiivenite (p. 236) and I 



■tone and in jewelry. 



I of Copper and the compact, banded 
I cut and potiahed for use as an ornamental 



239. AXOBXtZ. 2CuCO,.CuO. H,0. Hardness 3.5-^ 



Lustre. — Vitreous. 

Color. — Dark blu« to uun-bluB. 

Streak. — Blue. 

Brittle. Conchoidal fracture. 

Transparent to opaque. 



4 



B. B. - 



- On charRoal, decrepitates and fuses to a mass of 
metaUiR Cu, yielding Cu flame. 

I porously in any condition of HCL 



Occurs massive, or in crusts with a velvety appearing 
and botryoidal surface, or as sharply crystallized but very 
complex, glassy monocliaic crystals, usually tabular in 
habit; also earthy. 

Uaually associated with other Copper minerals as an 
alteration product, and with Liraonite (p. 102). 



Compare Vivianite (p. 238); 



An oxidiKed ore of Copper, is cut and polished for 
jewelry, and is manufactured into a poor grade of paint. 




HYDROUS CARBONATES. 

291, HTDBOZZNOITE. ;jZiiCO, . Lm,U. Hardness 2-2 

Lustre. — Dull. 

Color. — White, grayish or yellowish. 

Streak. — White. 

Conchoidal fracture. 



Occurs in chalk-like or earthy masses; as incruata-'l 
tions, sometimes with a tonreiitrie structure, and, rarely, J 
ataliictitic or pisolitic. 

Usually asaoeiated with Smithsonite (|). 115), or othor 1 
Zn ores as an alteration product. 



Compare with Infusorial earth (p. 76), Chalk (p. 109) 1 
and Magneaite (p. 112). 



Does not occur in quantities sufficiently large to allow ] 
<rf profitable working as an ore of Zinc, 



296. NATEOK. Ka^CO, + 10H,O. Hardness 1-lJ. 

Lustre. — Earthy. 

Color. — White, yellow or gray. 

Streak. — White. 

Very brittle. Coiichoidal fracture. 

Tastes aUcaJine, 

B. B. — On charcoal, fuses very easily and b absorbed bv 
the (ihart'oal. 

Efterresces very vigorously in any condition ol 
BOI. 

Occurs in spongy masses or powdery crusts. 
Compare with Calcareous Tufa (p^ 110). 



ANHYDROUS SILICATES. 
FELDSFAB SKBIES. 



Composition. — Silipates of Aluminum and Potassium 
or Aliunimun and Sodium and Caltium, 
one or both. 



Crystallization. - — Monoclinic or triclinic, the forms be- 
ing very similar. 

Additional. — All have a hardness of about 6, a vitreous 
lustre, two unequally good deavagea at 
an angle of exactly or nearly 90°, 
are apt to be rather light colored. 

The following table shows the principle upon which the 
subdivisions according to composition are baaeil. 



IOrthoclaae 
Microcline 
Albite 
OligocJasc 



Alkaline Feldspars 
[The alkalies {Na 
and K) prominent]. 



Baac Feldspars J Labradorite 1 Lime 
(Under 60% SiO,) \ Anorthite J (Large amounts of 
CaO present.) 



CMv. —Hi* Ml to t 



BfiUk. 



Oi'i'un in fhnvublf nr granular masses anil in simple 
twiiinfu), nionodinic i?rystaU: rarely cn-pto-crj-ataUine 
liinipllnr. 



Thpy 



'iiiiM'd prysl.iU invariably show a 
ii'diil wil.fi a prism, and a 4-ortho- 
* iifi'sent. Other foi'ms are some- 
lay be divided into ttie foUowitig 





ANHYDROUS SILICATES. 



V Elongated parallel to the vertical axis. 



I In orienting crystals, remember that you must hold them 
Vss to make a basal- and a clino-pinacoid and a prism 
teminent forms, though the prism is not as prominent 
■ the others in tbe second habit. 

trhe three types of twinning to which Orthoclase er3'stala 
^ eubjeet — described in the order of frequency of oeour- 
is f oilowa ; 

1. Carhbad: UanaOy interpenetration, but sometimes 
contact twins, twinning plane being the ortko-pinacoid 
and the plane of union, the chno-pinacoid. 

2. Baveno: Contact twins, the planes of twinning and of 
union being a clino-dome. 

3. Mannebach: Contact twins, the planes of twinning 
r and of union being the basal-pinacoid. 

■ These three types of twinning affect the cleavage as 

■ follows: 

u- Carhbad: Breaks up the basal cleavage into right and 
left portions, one of whioh will flash light after turning the 
specimen around its ortho axis to a little over 60° from the 
flash of the other portion. The cHno-pinacoidal cleavage 
is unaffected. 

Baveno: Interchanges the two cleavages, bringing two 

perfect and two aUghtly less perfect cleavages together on 

c^posite rides of the specimen. 

JfanndwcA: Doea not affect the cleavages. 

ADULABIA. 

1^ Kamparent, colorless, monoclinic crystals, showing a 

m and basal-pinacoid as the main forms, thus closely 

mbling' rbombohadiona. Often coated with gnm 

■■ > (p. 210). 



■ ."I 
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182 



HANDBOOK OF MINERALS. 



V- 



VAUEETOIAIIITE. 



Tra.n>ln«^nt nr mpaqnft matorial, tajnfjtmwmA Mlra A^T|]j|rJ^ 



&41TADIME. 

ObuNiy, transparent crystals or grains imbedded in 
relatively recent, acid volcanic rocks. 



Compare with the other Feldspars, Rhodonite (p. 149) 
and Wemerite (p. 170). 



The light colored varieties are used in the manufacture 
of glass and porcelain. 



Ranks next to Quartz in frequency of occurrence. 




w 



FiQ. 46. 
Oarlsbad Twin. 





Fig. 47. 
Adularia. 



Fig. 48. 
BavenoTivin. 




ANHYDROUS SILICATES. 

31B. MIOROOLIKE. KAlSi.O,. Hardnt 

Lustre. —Very brilliant vitreous on clesTttge faces to duU | 

Color. — \\*hite, yellow, inniv, red, and bright green, 

railed AMAZON STONE. 
Streak. — White. 

Cleavage. — Perfect basal- and slightly leaa perfect 
brachy-pinacoidal at angle Qf about 89" 4B'. 
Brittle. 
Transparent to o!i:i<iuo. 



-Very thin s]ilintfrs arc fased with difficulty, J 
giving K Hume. 



Occurs in cleavable or granular masses and in simple i 
or twinned crystals exai^tly like Orthodase (p. 130) i: 
habit and twinning excepting that they arc triclinic. 

A combination of the Albitc and Pericline lyjies of 1 
twinning — sec under Albite (p. 13")) for a description of 1 
these — often produces a cross-batched or grating-liks J 
i^ipeaiaiice on tlhe basal-pinacoid. 



Compare with the other Feldqwr.s, Rhodonite (p. 149) 
andWernerite (p. 170). I 

Much that is called Orthoclase is really Microcline, it,l 
being often impossible to distinguish lietween the two I 
except optically. 



Used for the same purposes as Orthoclase (|j. I'M), 
Amazon Stone ia used in jewelry. 



ORTHOOLASE OROtTP. 



Members. — Orthoplaae, llicrocline. 
I. — KAlSi,0,. 



Additional. — These species are almost i 

slight differences being noted on the 
preceding pages. 

To distinguish tlie members of the Orthoclase Group 
from the minerals in the Plagioclase Group, which 
follows, remember that the former are very apt to weather 
to a reddish or reddish brown color, and to ocsiur in 
rather compact, thickset crystals which often show the 
effect of Carlsbad twinning (jj. 131) on the better cleavage. 
The frequent association with Quartz (p, 68) is often 

The above points are particularly applicatjle to tlie 
feldspars occurring in rocks. 





ANHYDROUS SILICATES. 



FLAGIOCLASE GROUP. 



,tie. ALBTTE. XaA]Si,0,. 



Hardness 6-6.5. 



Lustre. — Vitreous to pearly. 

Color. — White or tinted light shades. Sometimes shows 

a deliaate, bluish chatoyancy. 
Streak. — White. 
L Cleavage. — Perfect basal-, &nd slightly less perfect 
biach^-piiucoidal at angle of 86° 21'. 
Brittle. 
IVausparent to opaque. 

B, B. — Small pieces fuse at under 4, giving Na flame. 

Occurs in masses made i^> of straight or curved laminae, 
larse to fine granular, and in small, tabular, triclinie 

crystals. 
Almost invariably shows fine, albitic twinning striationB 

an the better cleavage — basal — parallel to the poorer 

cleavage ^brachy-pinacoidal. The basal-pinacoid is also 

thus striated. 



Albite occurs twinned after the Carlsbad, Baveno and 
Mannebach laws (p. 131) but these are comparatively 
" re. 

The common types are : — 

1. AUyUe or aUtitic: Contact twins, usually polysyn- 
tbetic, the planes of twinning and union being the bradiy- 
pinacoid, thus giving rise to the striations mentionwi 
above. 

2. Peridine: Contact twins, usually polysynthetic, 
the planes of twinning and union being a possible macro- 
dame, sometimes producing striations on the bracby- 
pinacoid or poorer cleavage. 



I 
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MOONSTONE. 



Tha color and mode o( occarrence are uaaalljr p«itectly 
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817. OIJQO0LA8E. Ab^n-Ab^.* Hard nefis 6-7. J 

Lustre. — Vitreous to pearly. 
Color. — White, reddiah, grayiaii or greenish. 
Btreak. — White. 
Cleavage. — Peifsct basal- and aUghtl; leu perfMtbfWil^^ 
plnacoidal at angle of 86° 33'. "' '' I 

Brittle. 
Tranaparent to opaque. , , ■ 

B. B. — Fuses easily to a clear or enamel-like glass! 



Oecura usually cleavable massive; sometime^ coiqpaet, 
and, rarely, in ample or twinned, trielinic crystals like 
Albite (p.'l35). 

Tho crystals and cleavable massive material. ^IpuMt 
always show albltic twinning striationa (p. 135). . i,-x.: u 



Shows internal yellowish or reddish fire-like TeflectionS J 
from Hematite (p. 83) scales. . . . , 



Compare with the other Feldspars. 



*Na,0 . A1,0, . 6SiO, - Ab - Albite. 
CaO . Al,Oj . 2SiO, - An - Anorthita. 
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Sl». IABR4D0RITE. AbAn-AbAn** Hardness 6-7. 

Lunlre. — Vitreous to almost pearly. 

(>tlor. — DarkgT^, brown, greenish or colorless. Uanally, 

a beantifal plof of colors paraDel to the bracby- 

pinacold on deavftble TarietLM. 
Htrwnk. — Whi1«. 

(.ni'ivitRc. ^Perfect basal- and slightly less perfect 
brscby-pinacoidal at angle ol 86° 4'. ^^ 

Triuutlu(«ut to opaque. ^^H 

II, II. — Fuses easily to a colorless glass. 



(todtirH KTiinuUir or cleaTsble massiTe, or in triclinic 
rryMtralH, iiHiuilly very thin tabular ; rarely crj-ptocrystalline. 

The oryatab and cleavable nussive matarial almott 
•Ivayi ibov albltlc twinning atriatious (p. 135). 



I)iiiii|iiini with tho other Feldspara. 




AWHYDR0V8 SILICATES. 



S20. AHOBTHITE. CaAl^^ijO,. 



Hardness 6-6.3b. H 



Lustre. — Vitreous. 

Color. — White, gray or reddish. 

Streak. — White. 

Perfect basal- and sligbtl? less perfect 
brachy-pinacoidal at angle ol 86° 50'. 

Brittle. 

Traospareat to opaque. I 

B. B. — Practically infusible. ■ 

Occurs io gray or pink cleavable, and ■white or ted 
graaolai masMs; also in simple or twinned triclinic crvs- 
tals. 

The crystals and cleavable massive material almost 
alwi^ show albillc twinning striationa (p. 135). 



Varieties. 

ISDIAS STom. I 

White or red granular masses, resembling sandstone. 

Compare with the other Feldspars. It is usually very 
difficult to indentify Anorthite unless it occurs in the Indian 




PL&aiOOL&SE QBOUP. 

Members. — .\Jbite, Oligoclase, Labradorite, Anorthite. 



Cryslalliialion. — Triclinio. 

AdditioTud. — These species often occur so Bimilarly 
that to give their additional points of 
resemblance would involve giving moat 
of their characteristics. 

To distinguish the members of the Plagioclase Group 
from the minerals in the Orthoclaae Group, which pre- 
cedes the former, remember that the former are very apt 
to weather to a white or greenish color and to occur ui 
decidedly tabular crystals, most sections of which will be 
" lath-shaped." The occurrence of Btriations on the better 
cleavage, parallel to the poorer, due to albitie twinning 
(p. 135), is very characteristic, and the rarity of association 
with Quartz (p. 68) is often a useful point to bear in mind. 

The above features are particularly apphcable to the 
FetdaparB occurring in rocks. 



i 
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821. LXUaira. EAKSiOOs. Hardness 5.5-6. 

Lustre. — Greasy vitreous to dull on the surface. 

Color. — Gray to white. 

Streak. — White. 

No cleavage. 

Brittle. Conchoidal fracture. 

Translucent to opaque. 

B. B. — Infufflble. 



Occurs as grains or complete trapesohedral crystals or 
groups of crystals in volcanic rocks; rarely granular 
massive. 



Compare with Garnet (p. 163) and Analcite (p. 195). 



Rock containing Leucite has long been used for mill- 
stones. 



i ' 
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PTBOXENE S 
ORTHORHOMBIC PYROXENE GROUP. 

323. EnBtatite. MgSiO,. Hardness 5.1." 

Lustre. — Silky or pearly to metaUoidal. 

Color. — TeUowfah 'browii, aometimea grayish or greeniah. 

Streak. — White. 

Cleavage. — Perfect brachy-pisacoidat parting in addition 

to a tair prismatic cleavage at an angle of 88° 

16'. 



EritUe. 

Translucent to opaque. 






i 


B. B. — Infusible. 








1 


Occiira lamellar 




J 




Variety. 






1 




BEONZTTE. 








ContMningupto 14% Fe and often 
like lustre. 


possessing 


abronze- 


Compare with 
(p. 145). 


Hyperathene (p. 


143) 


and 


DiaUage 



I 



324. HTFEBSTHiaiK. (Mg, Fe) ^0^ Hardneae 5-6. 

Lustr«. — Pearly to metalloidal. 

Color. — Dark groen or brown to bUck. 

Streak. — Gray. 

Cleavage. — Perfect brach^-pinacoidal putiiig in additiaii 

to a fair prismatic cleavage at an angle of 

8B°S0'. 
Brittle. 
Translucent to opaque. 



B. B. — Fuses to a black magnetic n 



jl 

of 

4 



Ocean in foliated or plat; maasea, which frequently 
show a peculiar schitler or glistening lustre due to minute 
tabular scales of doubtful character. 



Compare with Enatatite {p. 142), Diallage (p. 145) and;! 
■ntanite (p. 224). ^ 





MONOCLINIC PYROXENE GROUP. 



388. PTBCOXNE. 



Color. 



— Vitreoue to dull. 

- Uauolly light to dark green of dull shades, o 
black; also white or brown. 



Streak. — White to green'iBh. 

Cleavage. —Fail piisnutic at angle of 87° 10'; alsoBome- 

tiraes a perfect basal parting due to tw' 
Brittle. 

Transparent to opaque. 



- Easily to difficultly fusible to i 
times magnetic — glass. 



aisoBome- 
I twumips^B 



Occurs usually in prismatic monocUnic ciyatala with a 
naarly square or octagonal cross -section, sometimes 
twinned parallel to the ortho-pi nacoid ; also in foliated, 
coarse to fine granular or columuar masses and, rarely, 

Varielies. 
Non-aluminous. ^^1 

DiaPBTTE. CaMg. ^^ 

i white or light green, rather ^assy 



Usually t 
crystals. 



HEDEHBEBGrrE. CaFe. 



Grayish green to ah 
massive ; also granular a 



J 



ANHYDROUS SILICATES. 

Aluminous. 

DliliAOB. CaMgFeAl. 

I Licht ereeii or brown material with a foliated structure | 
dueto the development of a porfect ortho-pmacoidri j 



AUGITB. CaMgAlFe. 

BUck and very dark green or brown, short, prismatio | 
crystals, often twinned. 

Compare with Amphibole (p. 151), Wemerite (p. 170), 
Veauvianite (p. 172) and Epidote (p. 181). 

Some of the transparent varieties are sonnetimea cut ] 
aa Bemi-precious gems. 



rf^. 



Page 144. Tbe flrst-na.tned variety should be Diopeide, : 
Diopslte. 

Page 224. In the fifth line below the word Titanite the hyphen 
before the word Pyramid siiould be changed to the iiiinuB or nega- 
tive sign. 
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327. BPODDMENB. LLM(SiO.),. Hardness 6.5-7. 

Lustre. — Vitreous to stony or dull. 

Color. — Orayista white; rarely green or pink; sometimes 

colorless. 
Streak. — White. 

Cleavage. — Fair prismatic at angle of 87° and often a 
perfect ortho-plnacoidal parting, in addition. 
Brittle. 
Transparent to opaque. 

B. B. — Swella and fuses with intumescence to a clear 
or whit« glass, yielding Li flame when moistened 
with Hd. 



Occurs cleavable massive and in monoclinic crystals, 
sometimes very larpe. The smaller crystals are oft«n 
indistinctly cr>-atalUzed and the vertical planes are 
usually striated and grooved. 

The common development of the pinacoidal parting 
produces a platy structure which is quite characteiistae. 



I 



Slender, prismatic, transparent, deep green crystals. 

EUNZITE. 
Slender to stout, prismatic, transparent, pink crystals. 

Compare the ordinary material with OrthocIa^(p. 130) 
and Wemerite (p. 170). 

Compare Hiddenite with Emerald (p. 157) and Tourma- 
line (p. 187). 

Compare Kunzite with Tourmaline (Rubellite) (p. 187). 

The traneparentj colored varieties are valuable gems. 



ANHYDROUS SILlCATEi 



|329. WOLL&STONITE. CuSiO,. lltirdne 

l.Lustre. -^ Vitreous to silk}'. 

K Color. — WWte, yellowiHli, reddish or browniali. 

liStreak. — White. 

T Cleavage. — Fair basal- and ortho-plnacoidal at angl» 



■ Brittle. 



of 84° 30'. 



B. B. — Fuses fairly easily on the edges, giving Ca flame, ■ 



Occurs in compact, cleavablc, or bladad or colimmai 
flbions masses, the fibres being usually parallel; rarely in 
roonociinic crystals. 

Usuallj' asBOciated and mixed with Calcite. 



Compare with Pectolite (ji. 1+S), Tremulite (p. 151), 
Natrolite (p. 196) and Thoni:5onite (p. 1!)8). 



1 
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330. PEOTOLITE. HXaCa, (SiO,),. 



Lustre. — Silky to almost vitreous. 

Color. — White or grayiah. 

Streak. — White. 

No cleavage apparent. 

Brittle. 

-Nearly translucent to opaque. 



1 



B, B. — Fuses very easily to a white enamel. May givE 
out light when broken in the dark. 



Occurs Bs sharp, radiating fibres oi needles, sometimes of 
great length; rarely in distinct mozioclinic crystals. 

The compact, radiating fibrous material is very tough 
and often quite soft, due to alteration. 

Sometimes found ma.ssive, fine graineti and very tough. 

Often associated with Oalcite (p. 107), Frahnite (p. 184), 
ZeoUtM {p. 191), etc., in cavities in basic, eruptive roclra. 



Compare with Wollastonite (p. 147), Tremolite (p. 151), 
Natrolite (p. 19fi) and Thomson ite fp. 198). 



ANHYDROUS SILICATES. 

TEICLINIC PYROXENE GROUP. 

336. RHODONITE. MiiSiO,. Hardness 5.5-6-5. 

LuBtre. — Vitreoua to dull. 

Color. — Brownuh red to rose-pink. Ott«n coated with 

black HnO„ U it has been eicpoaad to th» air. 
Streak. — White. 
Cleavage. — Fair prismatic at angle ot 87° 32', and poor 

basal. 
Brittle. 
Transparent to opaque. 

B. B. — Blackens and fuses easily. 

Occurs cleavable to compactly granular massive, 
disseminated grains, and as triclinic crystals which are 
usually rough with rounded edges. 

Often associated whbOalcite (p. 107). FrejikUiilte(p. 90) 
and ^raiemite (p. 168) ; also with Tetrahedrite (p. 57) and 
Iron ores. 

Varieties. 

FOWLERTTE. 

Zinciferous, pink crystals or foliated masses. 

Compare with Rhodochrosite (p. 114) and Orthoolaa© 
(p. 130). 

Is used in making violet glass or glaze and is sometimes 
poliahed for inlaid work. 



i 





Members of the Orthorhombic Pyroxene Group — Ensts 
tit«, Hypersthene. 



Member of the Trrclinic Pyroxene Group. — Hhodonib 
Composition. — Silicates of several baaes, not iacludin 



Addiiwital. — All Pyroxenes have poor prismatic cleav 
age, at an angle of alxiut 87°, and i 
nearly square or octagonal cross-section 




MONOCLINIC AMPHIBOLE GROUP. 



338. AMFHIBOLE. 



rIi ^ay and many shades of 

Streak. ^ White or greenish. 

Cleavage. — Perfect prismatic at angle of 124° 11'. 

Brittle to flexible and tough. 

Transparent to opaijue. 

B, B. — Easily to diffietiltly fusibic to a dark — some- 
times magnetic — glass. 

0[:eiira usually in priamatic mDnocUiuc crystala with an 
acute rhombic oi hexagonal crosB -section; also Sbtons; 

sometimes columnar or coarse to fine granular; rarely 
lamellar. Sometimes crystals are twinned parallel to the 
ortho-pinacoid, making them appear to be hemimorphio 
orthornombic. 



Van'ftie^. 



TREMOUTE. CaMg. 



White to gray material, usually bladed and deeply 
iated or fibrous, often showing a silky lustre. 

AOTINOLITE. CaMgFe. 

_ Green, bladed, sometimes transparent crystals, _ 
L very long and lying in great confusion as to direction. 



1 





Extremely tough, fine grained, compart material 
varying in color from white to dark green. 



Any variety of Amjjhibole except those pontainin 
nuch Al, occurring in long, fine, flexible, easily aeparabl 



MOUNTAIN LEATHEB and CORK. 

Thin sheets and thicker pieces of interlaced fibrei 
often hydrous and white to gray or yellowish in color, aiv 
so light that they float on water. 



TJRALITE. 

Amphibole paeudomorphout; after Py 



EDENTTE. CaMg.y. 
White to light green. 



Dark green to black, often posscssinj; a horn-like lustn 
Crystals often appear to be rhombohedral hemihedn 
hexagonal. 

Compare Tremolite with Wollastonitc (p. 147) an 
Pectolite (p. 148). 

Compare Actinolite with Cyanite (p. 177) and Tourmi 
Uoe {p. 187). 
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Compare Asbestus with Grocidolite (p. 154) andGhrysor 
tile (p. 214). 

Compare Hornblende with Augite (p. 145) and Tourmar 
line (p. 187). 

The many uses of Asbestus are well known. 

Jade has been used since prehistoric times for the manu- 
facture of weapons, it being the toughest known cirtoii^e. 
In China and India it is still carved into ornaments, etc., 
and is highly valued. 



See Fig. 52. 



^±> 



Fig. 51. 
Hornbloide. 




NaFe (SiO.),. FeSiOr Hardness 4 



Lastire. — Biflcy to dull. 
Color. — Dark taTender-blue o 

Streak. — Like color. 
EUotic. 



- Fuaes easily with intumescence to i 
magnetic glass, yielding Na flame. 



Oocura in compact, fibrous : 
Aabebtua (p. 152) m structure. 



Variety. 
TIQEB ETE or OAT'S ETE. 



I 



i 



A hard, altered, siliceous variety, deep brown to Itgh 
yellow in color, and poaseaaing a highly chatoyant luatre. 

Conipare with Asbeatua (p. 152) and Chrysotile (p. 214| 

Tbe Tiger Eye takes a high polish and is used, either i 
its natural color or artificially tinted, as aa omameati 
atone and in cheap jewelry. ~~ 

See Fig, 53. 



ANHYDROUS SILICATES. 
MONOOUHIC AMPKmOLE GEOUF. 

Memherg. — Araphibole, Crocidolite. 



CTysiaUizalwn. — Monoclinic. 



AdditioTial. — All Amphiboles have a perfect priamatic 
cleavage at an angje of about 124", and a 
rhombic or hexagonal cross-section. 




' MINERALS. 




Fio. 53. — Cmradoiile (showing silky luslre), 



ANsrmoua silicates. 



844. BEBYL. Be^^ (SiO,),. 

Lustre. — Vitreous. 

Color. — ^ Shades of green and blue; also yellow, while a 

colorless. 
Streak. — White. 

Ho cleavage. Oonchoidal to uneven fracture. 
Brittle. 
Transparent to translucent. 

B. B. — Infusible, but sometiraea becomes cloudy. 



Occurs crystalline or compact to granular massive, and 
in holohedral hexagonal crystals which are unstriated 
and often show a flat termination. ^^B 

Beautiful greenish blue, transparent material. The ■ 
name is also applied to stones that are blue without any 
tint of green. 

Compare with Quartz (p. 68), Topaa (p. 174) and 
Tourmalme (p. 187). J 

The transparent material makes valuable gems. ^H 



Deep green, transparent material. 
AQUAMAKIHE. 




Calar. — Tdbv, wliite, p*j, gimi. Hob, and leddidL 
Sunk.— Wlme. B 

-Goodfa 



B. B. — nMM THT aaiHr with i: 
UeUvgho. 

lAvMoeBTigartnisl; is hot dilota HCL 



Occurs usually as imbedded grains or massive; rarely 
in [mamatic hexagonal crystals. 



Tba toiiblll^aiid acid test are completely determtnatiTe. 




ANHYDROUS HIUCATKS. 



;2. aODALITE. Na, 



■ Ai^iAs- 



HardnesB 6.S-6. I 



Lustre. — Vitreous or slightly greasy. 

Color. — Blue, gray, greenish, yellowish, white. 

Streiilv. — White. 

Cleavage. — Poor to good dodecahedral. 

Brittle. Coiichoiiial to iiiipveii fracture. 

Transparent to translucent. 

B. B. — Fine splinters are fairly easily fusible with iiitu- ■ 
raescenee, yielding a colorless glass. 



Occurs massive and iu disseminated grains; also in < 
centric nodular forms and, rarely, iu holohedral iaometriefl 
crystals. 



Compare with Fluorite (p. 64). 




369. ZDWTITB. (Al F L),Al,Si,0„. Ha 

Ici I 

Lustre. — Vitreous. 

Color. — Colorless nr white. 

Streak. — White. 

Cleavage. — Fair + ami — tefrahedral. 

Transparent to opaqiie. 

B. B. — Infusible, but becomes opaque and lo 
porcelain. 

Oceura in small, aliarply crystallised tetrahedroiu, 
imbeddad in a white, eartl^ rock, or mixed with Cuiter- 
maiiite, ;i sulphide uf As and Pb. 

The ciystajs are usually umnodifled by any forms 
except sometimes a negative tetrahedron. 

Compiire with Honicilc (p, 242). 




ANHYDROUS SILICATES. 



GARNET GBOUP. 



370. OAKNET. 



!i (SiOJ,. HardueBB6.5-7A i 



iMnI 



Ti 



Lustre. — Vitreous to reaaous. 

Color. — Ked, brown, yelloT, white, black, green. 

Streak. — White. 

Cleavage. — None ubu&U; appaiont. Rarely, dodecahed- 

ral. 
Brittle. UneveQ fracture. 
Transparent to opaque. 

B. B, — All varieties but Uvarovite fuse fairly easily, 
always lusing to a darker color than they wan 
originally, some becoming magnetic. 



I 



Occurs usually as more or less modified dodecahedral oc 
trapesohedrai isometric crystals imix;dd<'d in mica or other 
schists, the faces being often striated; also as druses, 
granular, lamellar or compact massive, and as rounded 
grains in alluvial material. 



Varieties. 
aBOfaULARirE or ESaOHTTE. CaAl. 
White, ysUowiah, yellowish brown, pale green, pale 1 



FYKOPB. Mg.-U. 

Deep red to nearly black. Often transparent e 
t then a semi-precious gem. 
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ALMAHDITE. FeAl. 

Deep red, transparent, to brownish red or black, 
lucent to opaque. Includes both semi-precious anc 
mon Garnet. 



H 

NERAlSI^M 
FeAl. ^1 



MnAl 
Dark purpliah red to brownish red. 

AUDRADJTE. CaFe. 



UVABOVITE. CaCr. 

Emerald-green, infusible crystals. 

Compare the maa^ve niaterial with massive V 
anite (p. 172), Chondrodite (p. 185) and Tourr 
(p. 187). 

Garnet is a very important abrasive substanci 
many of the transparent varieties make beautiful, 
precious gems. 




ANHYDROUS SILICATES. 

371. SOHOELOMTTE. 3(JaO A^i I 0= ■ 3 ) tI ( '^'' 

Hardness 7-7.5. \ 
LiistrP. — Vitreoua. 

Color. — Block, often irideacentlr tAmished. 
Streak. — Oraylsh black. 
Oonchoidal fiacture. Brittle. 
Translucent to opai[ue. 

B- B. — Fuses fairly easily and quietly to a blat'k n 
glass. 

Occurs usually massive. 

Compare with Allanite (p. 182) and tsamarsklte (p. 227)..h 




« 
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Menders. 
Compositii 
Crystalliga 
Addiliona 

I 


GAOKET aROUP. 

— Garnet, Schorlomite. 

n. — Silicates of several bases. 

lion. — Huluhedml isometrii!. 

— ijoth have a vitreous lustre 
of stout 7, fuse in a similar 
are without cleavage. 

55.— Garnnt (weight, S ibs.) SsliiJn, Color 


1 

a hardness 
manner, and 

1 



376. OHBTSOLITE. 



Fe , 



Lustre. — Vitreous. 

Color. —Bottle-green. By oxidation of the Fe becomes] 
very dark green or reddish brown. Yellow--^ 
green when fine grained. I 

Streak. — White or yellowish. 

Ho clearage. Conctaoidal fractttre. Brittle. 

Transparsnt to opaque, when the Fe has o.tidized. 

B. B. — Usually infusible, but loses rolor. 

Occurs in noarse to fine granular masaoa, as di8.seminated 
grains, and, rarely, as rectangular orthorhombic crystals 
or as sand. 



PERIDOT or EVENIHO EMERALD. " 

Yellowish green transparent material which, when cut 
and polished, forms a semi-precious gcni. 

Compare with Willemite (p. 168) and Epidote (p. 181). 



Large grains or crystals without flaws are valuable gem 
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3B1. WILLEMITE, Zn.yiO.. Hardness i 



Lustre, — Weak vitreous or resinous to dull. 

Color. — Green or yellow when pure, but often broi 

flesh colored. 
Streak. — White or grayish. 
Cleavage. — Poor hexagonal prismatic to none. 
Brittle. Coiicboidal to uneven fracture. 
Transparent to opaque. 



1 



B. B. — Glows and fuses with difficulty on the edges to a 
while enamel. On fharcoal, gives sublimate of 
zinc oxide after lon^ heating' 

Usually occurs granular or in rather thick, prismatic, 
rhombohedial hemihedral hexag'onal cryatalB ; rari'ly 
massive. The ciTstals are rarely long and slender. 

Often a»iociat«d with Zincite (p. 80), Franklinite (p. 90), 
Oalcite (p. 107), and Rhodonite (p. 149). 



TROOSTITE. 

Thick prismatic, gray or flesh colored crystals. 

Compare with Rhodonite (p. 149), Wemerite (p. 
and Apatite (p. 230). 

A valuable ore of Zinc 
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SGAPOUTE GROUP. 

386. MmONITE. CatAl^Si^O,,. Hardness 5.5-6. 

Lustre. — Vitreous. 

Color. — Oolorless or milky white. 

Streak. — White. 

Cleavage. — Prismatic at angle of 90^, good to absent. 

Brittle. Conchoidal fracture. 

Transparent to translucent. 

B. B. — Fuses easily with intumescence to a white 
blebby glass. 

Occurs in pyramidal hemihedral tetragonal ciyBtals 
which are usuaUy apparently holohedral; also in crystal- 
line grains and massive. 

Compare iinth Pjnroxene (p. 144) and Wemerite (p. 170). 




Oecurs as Iv|a, doD tetzapmal oTsUb that are really 
prnumidal bemSiedral but are usuaUy apparently bolo- 
nednt; also deavaUe, colomnar or granulu' maasTe. 

CJeaTage m crystnl surface oflea shows a characteristic 



Compare with Ortboclase (p. 130), Spodumeoe (p. 146). 
and Meionite (p. 169). 






hl.^ 
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BOAPOLITK GBOUP. 

Members. — Meionite^ Wemerite. 

Compoeition. — Calcium Aluminum silicates, with or 

without Sodium. 

CrystaUization. — Pyramidal hemihedral tetragonal 

Addiiiandl. — Both may have a vitreous lustre, a 

hardness of between 5 and 6 and both 
fuse in a similar manner. 



• t 
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393. VKSnVIAHrrE. 



H.Ca.,{^}- Si„0«. Hardaess 6.5. 



Lustre. — Vitreous to resinous. 

Color. — Brown, green and, rarely, yellow or pale blue. 

Streak. — White. 

Cleavage. — Hon«. 

Brittle. Uneven to subconchoidal fracture. 

Nearly transparent to opaque. 

I. B. — Fuses easily with intumescence to a gnea or 
brown glass. 

Occurs usually in pTramidal tatragonal crTstals ; or as 
dec^iLy stiiatsd or groovod ciystalline aggregates; also 
radiating, columnar, granular and compact ma.Bsive. 

Compare massive material with Garnet (p. 163) and 
Tourmaline (p, 187). 




ANHYDROUS SILICATES. 



■ SM. ZntOON. ZrSiO.. 



Hardness 7.5. 



■ Lustre, — Adamantine to vitreous. 

f Color. — Usual!;? gray or brown when opaqne, and nd J 
wben transparent; also yeUow and green. 

Str«ak. — WMte. 

Cleavage. — None. 

Brittle. Conchoidal fracture. 

Opaque to transparent. 

B. B. — Infusible, but entiiely loses color. 

Or:c,iirs usually as small, sharply cut tetrag'onal crystal! 
with a ptiam and rather flat pyramid of the same order 
as the main forms; also as liiglily modified crystals, 
irregular forms, and in grains. 



Varieties. 

HTACINTH or JACIDTU. 

Transparent, red, orange, or brown gem material. 

JABOOH. 

Transparent, white or smoky material sometimes use 
as a substitute for Diamond (p. 1). 

The appearance is usually distjnctive. 

A semi-precious ^m. Zirconium oxide may be used I 
as a substitute for lime in the oxyhydrogen lantern. 




TOPAZ GROUP. 
397. TOPAZ. (Allp 1) AlSiO,. 



Lustiu. ^High Titnous to adamantine. 
Color. — WUte, yellov, Tellovish brown o 

blue, green or pink. 
Streak. — White. 
Cleavage. — Basal, very perfect to fair in 

varieties. 
Brittle. 
Transparent to tranalucejit. 



Occurs in fine, priamatic orthorlioinbic crystals which 
are often highly modified; also cleavttble maasive and a« 
water-worn pebbiea in alluvial material; rarely granular, 

Sometimes the crystals are rough and ahnost opaque 
due to inclusions of the gangue-rock. 

The colored varieties often lose their color when e 
posed to the light. 

Compare with Quartz (p. 68), Beryl (p. 157) ai 
Tourmaline (p. 187). 

Is uaed to some extent as an abrasive and the trans- 
parent varieties are cut for gems, the white material being 

a substitute for Diamond (p. 1). 
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. AHDALUSITE. ALSiO,. 



Hardness 7.5. 



Lustre. — Vitreoua, often weak. 

Color. — Usually browniali red or pearl gray; sometimes 

whitish, violet, and dull green. 
Streak. — White. 

Cleavage. — Poor to good prismatic at angle of S9° 12'. 
Brittle to tough. 
Transparent to opaque. Usually translucent. 

B. B. — Infusible. 

Occurs in coarse, nearly Bquare, prismatic orthorhombic 

crystals, or tough, indistinctly columnar or granular 
massive. 



f 



OHUSTOUTE or MAOLE. 



An impure, soft, dull, hydrated variety occurring in 
rounded prisma which exhibit on crosE-Hection a white cross 
or square on a dark ground, caused by the inclusion of 
hOrganic impurities during the crystallization process. 

[ Compare with Elaeolite (p. 159) and Wernerite (p. 170). 



9mm 
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399. SnJiTMAWlTE. Al^SiOf. Hardness 6-7. 

Lustre. — Vitreous, high to dull. 

Color. — Brown, gray, and sometimes greenish. 

Streak. — White. 

Cleavage. — Perfect brachy-pinacoidal, often indistinct on 

fibrous varieties. 
Usually very tough. 
Transparent to translucent. 

B. B. — Infusible. 

Occurs in very long and slender, indistinctly terminated 
orthorhombic crystals; also columnar or fibrons massive, 
being sometimes very compact. 

Compare with Tremohte (p. 151), Andalusite (p. 175) 
and Cyanite (p. 177). 

The densely compact, fibrous variety was much used 
for making implements and weapons during the " Stone 
Age,'' being almost as tough as Jade (p. 152) . 



ANHYDROUS SILICATES. 

. OYAMITE. Al,SiO,- Hardneas 4-7. 

(fiee below.) 
— Vitreous to pearly on cleavage face. 
—White or light blue; somrtinics givty, green or 
black. Thewhite material 13 vei? often streaked 
with blue. 
avage. —Perfect maoro-pinacoidal, a fair brachy- 
jjinaRoidal at an angle of 73° 36' with the 
first, and a basal parting at an angle of 78° 
30' with the first and at an angle of 86° 45' 
with the second. The last two often appear 
as cracks on the perfect cleavage. 
Inttle. 
lanaparent to translucent. 

B. B. — Infusible. 

Occurs iii long, bladed triclinic crystals ; sometimes 

The bardness is 4-5 on the cleavage face parallel to tbe 
direction of elongation and 8-T perpendicular to this 
direction. 



The transparent varieties are sometimes used as gems, 
the blue material resembling Sapphire (p. 8'2). 



HANDBOOK OF MINERALS. 

TOPAZ GROUP. 

Members. — Ti)]>az, Antlalusite, Sillimauite, Cyanite. 



Cryalallviation. — Orthorhombie and triclinic. 



Additional. — Only Cyanite can be scratched with 
knife, and that is possible in only c 
direction on this mineral. 
All may have a vitreous lustre and i 
infusible. 
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401. DATOLTTE. Ca(BOH)SiO,. Hardness 5-5.5. 

Lustre. — Vitreous to dull. 

Color. — Oolorless, white or greenish when in crystals; 
greenish, reddish or yellowish when massive. 

Streak. — White. 

Cleavage. — None. 

Brittle. Conchoidal to uneven fracture. 

Transparent to opaque. 



B. B. — Fuses very easily with intumescence to a clear 
glass, yielding B flame. 



Occurs as groups of very complex, glassy monoclinic 
crystals lining cavities in "Trap" rocks; also crsrpto- 
crystalline or flint-like ; rarely botryoidal with a radiating 
structure. 

The lack of cleavage or the hardness will serve to dis- 
tinguish this from all similar species. 



406. ZOISTTE. HCa.AJ.SUO,,. Harcliiess 6-fi,5. 

Lustre. — \'itrenus. 

Color. — Gray or pink; tinrnetimes lirown or green. 

Streak. — Wliite. 

Cleavage. — Parfact brachy-pinacoidal. 

Brittle. 

Transparent to translucent. 

B. B. — Swells and fuses to a white, blebby glass. 

Octiirs in deeply vertically striated or furrowed ortho- 
rhombic crystals which rarely show distinct terminations; 
alao compact to clearable, columnar massivs; sometimes 



oflLMi alnmsr fibrous in structure. 

SAirssnRiTE. 



I 



A dull, tough, compact, crypto crystalline mbcture of 
several minerals, being principally Zoisite with more or 
less Albite (p. 135), Epidote (p. 181), Caleite (p. 107), 
Garnet (p. 163), Tremolite (p. 151), Chlorite (p. 210), ete. 
It ia gray or greenish in color and results from the altera- 
tion of Plagioclaaes in basic, eruptive rocka. 

Compare with Tremolite (p. 1,51). 



i 
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i. HcJpH Si,0„. Hardness 6-7. 



407. KPmOTE 



Lustre. — Vitreous to dull. 

Color. — Pistachio-green when massive and dark green to 
greenish black or brown when in crystals; very 
rarely red, gray or colorless. 

Streak. — White. 

Cleavage. — Perfect basal. 

Brittle. 

Transparent to opaque. 

Dichroic. — Brown and green. 

B. B. — Fuses fairly easily with intumescence to a dark 
brown or black glass which is sometimes magnetic. 

Occurs in monoclinic crystals, often long, brilliant, 
de^ly striated and elongated in the direction of the ortho- 
axis. The crystals are frequently so twinned (parallel to 
the ortho-pinacoid) as to appear orthorhombic. The 
mineral also occurs coarse cleavable to fine granular and, 
rarely, fibrous. 

Compare with Chrysolite (p. 167) and Willemite (p.l68). 



409. ALLlXm. HiS"! Jl^i Si,0,„ Hardness 5.5-6. 

[Er, 
Lustre. — Bnbmot&llic to piteh4ike. 
Color. — Brown to black. 
Streak. — Hearly white; also gray and tinted. 
Cleavage. — None. Uneven fracture. 
Brittle. 
Opaque. 



B. B. — Swells and fuses easily to a dark, blebby, mag- 
netic glass. 



Occure in veins and massive, or aa round to angular dis- 
seminated griuns; also in tabular to acicular monodinic 
crystals. 

Compare with Schorlomite (p. 165) and Saniarskite 

(p. 227). — 
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AXmiTE. H 



Gal 
Mn 
Fe 

MgJ 



BAl, (SiO*)*. Hardness 6.5-7. 



ire. — High vitreous. 

»r. — Olove-brown, dark blue, or gray; sometimes 
yellow or greenish. 

ak. — White. 

tie. Gonchoidal fracture. 

isparent to sub-translucent. 

►chroic. — Green, blue and brown. 

i. — Fuses very easily with intumescence to a dark 
green or black glass, yielding B flame during 
fusion. 

ccurs usually in acate-edged, tabular triclinic aystalfl, 
n coated with Chlorite (p. 210); rarely massive, 
3llar or granular. 

Dmpare with Titanite (p. 224). 




Fio. 61. 
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411. PBEHNTTE. HjC&Jd^uOi^ Hardness e-6.5. 

Lustre. — Vitreous. 

Color. — Light green to gra3rish. 

Streak. — White. 

Cleavage. — Good basal. 

Brittle. 

Translucent. 

B. B. — Fuses very easily to a blebby, enamel-like ^ass. 

Occurs in botryoidal or globular groups of tabular ortho- 
rhombic crystals, imited by their basal-pinacoids and 
forming a crust or lining to cavities in '' Trap " rocks. 
These groups are often roimded or barrel-shapea. Barely 
found compact granular. 

Often associated with Zeolites (p. 191), Datolite (p. 179) 
and Calcite (p. 107) or Aragonite (p. 118). 

Compare with Chalcedony (p. 71), Smithsonite (p. 115) 
and Calamine (p. 186). 

Prehnite takes a high polish and is used for inlaid work 
and for making ornaments. It has been used occasionally 
as a gem. 



ANHYDROUS SILICATES. 
«1B. OHONDEODITK. H-l^SJ 



■jFe 



Si,0„Fj. Hardness fr 



Xustre. — Vitreous, 

■Color, — Otdnet-Ted, reddish brown, yellowish brown or 

yeUow. 
Streak. — White. 

Cleavage. — Practically none. Uneven fracture. 
Brittle. 
Transparent to translucent. 



Occurs in rerjr complex monocUnic crsratolB, compact 
nias^ve, and as disaeminated graina. 

Usually found in crystalline limestones or associated 
with Serpentine (p. 214) — formed bv alteration of the 
fChondroditfi—, Magnetite (p. 89) and" Chlorite (p. 210). 

Compare with Garnet (p. 163) and Tourmaline (p. 187). 
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tZ3. OALUan. H.Z[i,SKV Haidaan4 

hoBtn. — VttreoOB to nearly pearly. 

CoAor. — Ctdoiien or whhe, ottea tinted with yellow or 

brown; ntrdy Utush or greenish. 
Stnak.— White. 

Qearage. — Good prism&tic &t ao^ of 103° 51'. 
Brittle. 
Transparent to opaque. 

B. B. — Infusible. 



i 



Usually occurs as a dmsy coatiag of more or leas trana- 
porent, Iwmimorphic orthorhombic ciystals, osuaUy united 
to form ridg«B or coekscomba showing transverM groores; 

also stalactiticjbotryoidal, granular massive, and as acoo- 
Btituent of clays. 

The hardneas and manner at occurrence are uiudly 
distinctiTe, though it Bometimes closely resembles Smith- 
aoiiite (p, 115) and, less closely, Prehnite {p. 184). 

It is a fairly commoD and valuable ore of Zinc, requiiing 
no roasting but sometimes being calcined in kilna to dim 
off water. 



ANHYDROVS SILICATES. 



■ TOUBUAUKE, 



(K 



(Ca ) 



jC.jB..iO.. 



Hardness 7-7.5. 
^Irustre. — Vitreous to resinous. 

Color. — Black, brown, brownish red, red, Rreen and, 
rarely, blue; sumetimes tha color of the interior 
difCers from that at the exterior or the two enda 
of a crystal are of different colors. 

Streak. — White. 

Cleavage. ^None. 

Very brittle. Uneven to sub-conchoid al fracture. 

Transparent to opaque. 



B. B. - 



-UBually fuaea, either easily or with difficulty,. 
to a glass, sometimes blebby and always llghtw. 
in color than the onfused mineral. 



Occura in pri.fmatio or, rarely, flattened, indistinct or 
sharply crystallized hemimorphic rhombohedial hemihe- 
dnl hexagonal crystals, which usually show a Bpherical 
Mangle in cioss-section and are often vertically striated. 

The forma common on eryetalw are a trigocal prism 
of the first order, a second order prism, + R and — J R, 
rarer forms being other rhombohedrons, acalenohedrone, 
basal pinacoid, ditrigonal prisms, and a — trigonal prism 
of the first order. 

Occurs also compact massive and coarse to fine columnsj; 
parallel or radiating. 



I 



The varieties are based on composition. 



Alkali TourmaLine. 
Color red, green or, rarely, colorlen. 
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Iron Tovrmaline. 
Color usually black. 

Magnesium Tourmaline. 

Color redd'sh brown to brownish black or, rarely, 
colorless. 

The manner of occurrence or the B. B. reactions aie 

distinctive, though Tourmaline often closely resembles 
Garnet (p. 163), Vesuvianite (p. 172) or Chondrodite 
(p. 185) when massive, and ActinoUte (p. 151), Horn- 
blende (p. 152) or Beryl (p. 157) when crystallized. 

The colored, transparent varieties are cut and rank as 
semi-precious gems. 

See Fig. 66. 





Fig. 63. 



Fio.Ci. 
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428. STAUR0IJ7E. H, 



Lustre. — Vitreous to dull. 

Color. ^TallowiBh or leddish brown. 

Streak. — White or gray. 

Cleavage. — None, 

Brittle. Uneven to sub-coiiclioidal fracture. 

l^anslucent to opaque. 



si„o„. 

HardiiesB 7-7.fi. ^m 

fracture. ^^M 

magdcsian variety ^H 



B. B. — Usually infusible. A rare magdcsiau variety 
fuses easily to a black, magnetic glass. 

Occurs always aa simple or twinned ortborhombic 

txyatala, the twins being (.Tiiciform and erotisiiig at angles 
of 90= or 120°. 

The forms present are usually a wide angled prism; 
braehy-jjinaeoid, basal-pi nacoid, and macro-dome. By 
Biipjiression of opposite dome faces, the crystals often , 
appear to be monor-linic. 

Usually found imbedded in mica or other schists. 

The appearance is distinctive. 
See Fig. 67. 




FiQ. ee.— Tourmaline, Cslifornis. 




— StaurolLte, St. Gotliarcl Region, Switiarland, 



HYDROUS SILICATES. 



HYDROUS SILICATES. 

ZEOLITE DIVISION. 

S. APOPHTLLITB. H,KCa.(SiO,).+ 4i H,0. 

Hardness 4.5-5. 
*tjTiatre, — Vitreous. Pearly on clft&vage lace, 

Color. — OolorlesB or white; aometinaes pink and, rarely, 

greenish or yellowish. 
Streak. — White. 
Cleavage. — Perfect b&sal. 
Brittle. 
Transparent to nearly opaque. 



- Exfoliates and fuaes very easily to ; 
blebby enamel, yielding K flame. 



white! 



Occurs it) distinct prismatic, cubical, or tabular tetra- 
I gonal crystals. The prismatic habit usually shows a 
priatn and pyramid of different orders. In all habits 
lie prism is yertically striated. Other forms may be 
resent, the basal pinacoid being prominent on the second 
tod third habits and often appearing as a cleavage face 
Ml the first habit. Found also massive and lamellar; 
'ifarely radiated concentric. 

Compare wth Chabazite (p, 194). 
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438. HKULAMDITE. H4C%Al2Si As + SH^O, 

Lustre. — Vitreous. Pearly on cleavage face 

Color. — White, yellow, brown, red. 

Streak. — White. 

Cleavage. — Peifect clino-pinacoidal. 

Brittle. 

Transparent to translucent. 



B. B. — Exfoliates and fuses very easily 
enamel. 



Occurs in monoclinic crystals and, rarely^ 
granular. 

Crystals are often made up of many indi 
tened parallel to the clino-pinacoid and 
nearly parallel position. 

The appearance of a cleavage face is unsyx 
shown helow. 

Compare with Stilbite (p. 193) and Gypsui 



Fig. 69. 
Cleavage Face. 
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tre. — Vitreous. Pearly on cleavage face. 

Mr. — White, jrellow, red, brown. 

ak. — White. 

kvage. — Perfect clino-pinacoidal. 

;tle. 

Dsparent to translucent. 

). — Exfoliates and fuses very easily to a white 
enamel 

ccurs in single, usually tabular, pseudo-orthorhombie 

lod^iie eryitals or united parallel to the clino-pinaeoid 

» ahaaf-lilEe bunches. Ciystals are always complex 

IS. Found also radiated, lobular, and lamellar or 

imnar. 

he appearance of a cleavage face is symmetrical, as 

ini below* 

ompare with Heulandite (p. 192) and Gypsimi (p. 255). 

ee Fig. 71. 



Fra.70. 
CSeaTace Faee. 
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(Ca , 
M7. OHABAZITE. ) Na,f A13iA.+ 6H,0. Hant 
(K, ) ne3s4-6. 

Lustre. — Vitreous. 

Color. — Light red, whit«, yellow, colorlesa. 

Streak. — White. 

Cleavage. — Poor rhombohedraL 

Brittle. 

Transparent to translucent. 

B. B. — Intumesces and fusea easily to a white \ 



Occurs usually in unmodified rhombohedronB, cloealy 
resembling cubes (R to R being 85° 14'), often striated 
parallel to the edges. Interpenetration or contact twins 
with the basal-pi nacoid as twinning plane are not un- 
common. More or less modified crystals and twinniog 
parallel to the rhombohedron are rare. 

Tbe first material to deposit in cavities in basic lavaa. 



PHAOOLITE. 

Colorless crystals which show contact twinning paralld 
to the baSal pinacoid and are usually rather highly modt- 
fied so as to be rather lenticular in form. 

Compare with Calcite (p. 107) and Apophylite (p. 191). 

See Fig. 72. 



HYDROUS SILICATES. 



4fiO. AHALGETE. NaAlSi.O, + H,0. 



Hanin* 



Liistre. — Vitreoua. 

Color. — White, colorless; rarely greenish or reddish. 

Streak. — White. 

Cleavage. — Practically none. 

Brittle, Sub-conchoLdal fracture. 

Transparent to opaque. 

B. B. — Fuses easily and quietly to a colorless gloas. 

Occurs usually as niunodified iaometric traposohedioiu, 
commonly forming a rather druay surface and only very 
rarely boimded on all sides by Iac«B like Leucit« (p. 141). 

Sometimes modified by the triaoctohedron, and very 
rarely cubical in habit. 

Also found granular to coinpaet massive. 

Usually lorma after, and on top of Thomsomte (p. 198) 
in cavltlM In basic lavu. 



Compare crystals with Leucite 
(p. 163). 
Compare maaaive material with Quartz (p. 



141) and Garnet 
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«3. MATSOLITE. Na,Al^i.O„ + 2H,0. 

Hardness 5-o,5. ' 
Lustre. — Vitreoua. 

Color. — OoloileBs, vhite; rarely yellow or reddish. 
Streak. — White. 

Cleavage. — Good prismatie at augle of 88° 45'. 
Brittle. 
Transparent to translucent. 

B, B. — Fuses very easily and quietly to a colorless ^am. 

Occurs in Blender oithorhombic cryatala ahowliig i 
neftrl7 sqtun prism, a flat pyramid and often a braelij- 
piuacold. These are usually interlacing or divergent. 

Also found fibrous, and, rarely, massive. 

Compare with Pectolite (p. US), MesoUte (p. 197) ant 
Thonisonite (p. 198). 



TDROUS SILICATES. 



■ 1^ |A1,S!,0^+3H,0. 

liUstre. — More or less silky to vitreous. 
Color. —White, rolorless, grayish, yellowish. 

White. 

■Oeavage. — Good prismatic at angle of 88° but this is< 1 

only apparent on crystals. I 

Cr3^tala are brittle, fibrous material is flexible, and the I 

cryptocrystalUne variety ia tough. 
Transparent to opaque. 

. B, — Bepomea opaque, swells into vermicular formSj 
and fuses easily to a blebby enamel. 

Occurs in very delicate, cotton-like, fibrous, diveigsot | 
Qupa or tofta or as Interlacod fibres, being usually the I 
Bt anbetance to form in. cavities in basic lavas. 

Also, but rarely, found in slender, prismatic monoclinio 
: tridinic crystals; as silky fibrous or columnar nodula^ 
■ masses; stalactitic with a radiating fibrous structure; ' 
porcelain-like cryptocrystalline. 

Compare with Pectolite (p. 14S), Katrolite (p. 196) i 

111 TVinmonnitB fn las'! 



and Thomaonite (p. 198). 
See Fig. 74. 




HANDBOOK OF MINERALS. 



466. THOHSOHITE. j q^ | Al^i.O, + 24H,0. 

Hardneas SSS. ^ 



LuBlre, — Vitreous. 

Color. — Saaw-vhits, reddish, greenish, brown. 

Streak. — White. 

Cleavage. — Perfect brMhjr-pmacoidol. i 

Rather brittle. 

Transparent to nearly opaque. 

B. B. — Fuses easily with intumescence to a white enamd. 

Occurs in hard, botryoldal cnuta, globul&r or stalactitk 
with a radiating structure; also in radiating, globulti 
aggmgabBB of platy ortborhombic crystals ; sanietimea com- 
pact, filling caviliea in igneous rock. The last variety 
has a structure which radiates trora one or several centen 
and is mottled or banded with red and green. Weather- 
ing washes these amygdulea out of the rock and they are 
then found in the form of pebbles. 

Compare the crystalline material with Pectolite (p. W8) 
and Katrolite (p. 196). 
Compare the amygdaloidal variety with Agate (p. 73). 

The amygdaloidal variety is a semi-precious stone. 

See Figs. 73, 74 and 75. 



ZEOLITE DIVISION. 

bers. — Apopliylite, Heulandite, Stilbite, Chaba- 
zite, Xnalcite, Natrolite, Mesolite, Thom- 
Bonite. 

wsiiion. — Hydrous silicates of Aluminum and 
one or more of the elements Calcium, 
Sodium and Potassium, 

Crystallisation. — All systeiua. 

Additional. — ■ All fuse easily and most of them i 
tiimeace or exfoliate. All are under 
six in hardness and are apt to be white. 

Zeolites are all formed by the alteration of the Plagio- , 
clasea in basic eruptive rocks, occurring in cavities in T 
same. 

The lining of a cavity — the first mineral formed — 
often Chabazite. On this occurs a layer of Thomsonite, 
then, often, some Analcite or other species. 



^. 
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PiQ. 74. — Uesolile on Thomsnnite, 
Nortb Table Mountain. Golden, Colorai 
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MICA DIVISION. 
MUSCOVITE GROUP. 

468. MUSCOVITE. II,K.\I,Si,0,j. Hardness 2-2,ri. 

LuHtn.'. — Vilrciiii.s tn peaily on cleavage face. 

Color. — Oolorleas or light tints of nearly any color, par- 

tifuUrly firny, brown or preen. 
Streak. — White' 
Clpavagc. — Perfect basal. 

Olearage lamellae are flexible, elastic, and transparent, 
Usually very tough. 

B, B. — Prartically infusible. 

Ocuurs usually in disseminatad scales, plates or scaly 
masaiTe; also in u)as.ses of coarse to fiiic ucales grouped iii 
star-liko, globular or plume-like forms; sometimes cryp- 
toerystalline. Also found in tabular, horizontally stiiated 
monoclinic crystals which very closely resemble steep 
rhombohedrona and a basal plane. 

Compare with Brucite (p. 105), Talc fp. 217) and G.>-])- 
aum (p. 235). 

Large plates are in demand for putting in stove doors, 
ete. Also much useil as insulation in electrical apparatus 
and for spangling papers and fabrics. 
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. LEEmOLTTE. KLij ^J^^= } AlCSiO.),. 

Hardness 2.5-4. 

IColor. — TJsTiaUy pink or lilac; more raxely viulet, gray, 

yellowish or white. 
I Streak. — White. 
I Oeavage. — Perfect basal. 
[ Qeavage lamellae are flexible and elastic 
f SectUe. 
Tranalu::ciit. 



- Fuses easily with intumeacenoe to a white or 
grayish glass, yielding Li flams at the moment of 
fusion. 



Occurs usually coaise to flue scaly-granular masBlTe; 
I Bometimes in plates or in short, pseudo-hexagonal, raono- 
I clinic, pmrnatic crystals. 



Compare with Diaspare (p. 




462. BIOTITE. 



I Fe I jAI^iiOu- Hardoeas 2.5-3, 



Color. — Black or dark brovn; rarely dark gieea. 

Streak. — White. 

Cleavngf, — Perfect basal. 

Very tiua cleavage lamellae are flexible and elaatie except* 

ing when hydrated, being then Boraewhat brittle. 
Sectile. 
Transparent to opaque, 

B, B. — Whitens and fuses oa thin edges. 

Occura like Muscovite (p. 202), q. v. 



SYDB0U8 SILICATES. 



462&. PHX-OOOPITB. \ K iMg^41(SiO.),. 

(.MgF^, Hardness 2.& 

XiUstre. — Bronay to pearly on cleavage face. 

Color. — TeQowiah brown to browniBh red or nearly blai 

— Fwfoct basaL 
Thin cleavitge lamellM are flexible, elastic, and tough. 
SectUe. 

Tranaparent to translucent. 

Tbin laminae often exhibit a six- ot twelve-iajed atar by 
transmitted light. 

B, B. — Whitens and fuses on thin edges. 

Occurs in large or small, tapering, prismatic, pseado- 
bKUgonal, monoclinic ciyBtalB with a six-sided or rhombic 
CTDBB-Bection; rarely tabular. 

Compare with Biotite (p. 204) and Jefferisite (p. 212), 

Is used as ao insulating material in electrical apparatus. 



2.»-aJ 

blaokjl 
:by 

4 




HANDBOOK OF MINERALS. 
MTJSOOVITE QROUP. 

Members. — Muscovite, Lepidolite, Biotite, Phlogopita. 



CryslaUizaiion. — MoDoclinic, pseudo-hexagoioaL 



Additumal. •- All a 




HYDROUS SILICATES. 

BRITTLE MICA GROUP. 

464. MABGABITE. H,CaA).SiA>- Hardness 3.6-4JI.| 

Lustre. — Vitreous to poarly on cleftTafta law. 
Color. — Pink, gray, yellow or white. 
Streak. — White. 
Cleavage. — Perfect basal 
Cleavage lamellae are brittle, 
Transluueut to nearly opaque. 

B. B. — Whitens and fuses on thin edges. 

Occurs usually in mtersecting or ag'sregated laminae; 
Bometimea acaly massive, and very rarely in tabular, 
pseudo-hexagonal, monoclinic crystals. 

Often asBOdated with Gonmdom (p. 81) and Diaspora., 
(p. 99). ^ ■ 



Compare with Diaspore (p. ! 
iL^idolite (p. 203). 



I, Muscovite {] 




466. CHLOKITOID. H,CFe,Mg) Al^iO,. Hardmeii SJ. I 



Color. — Dark groenlsli black, grayish black or greenisk 

gray. 
Streak. — White, grayish or greeniah. 
Cleavage. — Qood basal. 
OlsftTage platM are brittle. 
Opaque to translucent in thin plates. 



Occurs usually in cleavable, coarsely foliatsd nu 
also as diBaeminated plates or scales and, rarely, as tabultt, 
pseudo-hexagonal monoclinic or trielinic crystals. 

Th« cleavaee, baidnesB, and brittlenesBirill suffice to di» 
^in gnifiii f.hip from all similar nuuerals. 
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BBITTUB BdOA OBOUP. 

Members. — Margarite^ Ghloritoid. 



Composition. — Hvdrous silicates of Aluminum and 

other bases. 

CiytaUizoHon. — Monoclinic or tridinic^ pseudo-hexn- 

gonal. 

Additional. — Both have a prominent basal cleavage^ 

yielding brittle plates^ and both are 
relativdy hard. 
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CHLORITE GROUP. 

468. et seq. GHLOBITE. Hydroua eilicates of A], Fe, 
and Mg. Hardness ± 2. 

Lustre. — Dull when musive ; slightly pearly on cleavn^ 

Color. — Dark green to grass green. 
Streak. — White or greenish. 
Cleavage. — Perfect basal, often apparently absent due 
to the fineness of the scales or to alteratioo. 
Olearage lamellae are transparent and Sexibia but not 

elastic. Kolia are very tough. 
Seetile. 

Opaque to transparent. 
Maasive material leela slightly soapy. 

B. B. — Usually whitens and fuses with difficulty on 
edges to a nearly black glass; aometimea ra- 



Occurs coarse to fine scaly, granular, and earthy ; in plates 
or disseminated scales; in monoclinic crystals whica an 
usually pseudo-hexagonal and are sometimes vermicular; , 
spheroidal or in fan-shaped or created groupings; pseudo ' 
morphic, or distributed as a pigment tnrough other 
minerals or rocks. 

Varieties. 

It is convenient to use the name Chlorite ao as t« 
embrace a number of very similar mineral species and to 
regard the latter aa not always easily recognizable varieties, 
the two most inaportant being; 

4S8. CUNOOHLORE. 

Apt to occur in large, light green, more or less tran^ 
parent folia but is also found like ProcbloritBj below. 
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469. PBOOHLOBITE. 

Usually scaly granular and rather dull lustered masses. 

Compare Qinochlore with Muscovite (p. 202)^ and 
Prochlorite with Serpentine (p. 214). 

See Ilg. 76. 



HYDROUS SILICATES. 
CHLORITE OBOTTP. 

I Members. — Chlorite, Jefferisite. 

I Composition. — Hydrous ailit'atea of .Muminu 
and Magnesium, priiiripally. 

t'Crt^slalliailion. — Probably monoclinie ; so 
pseudo-hexagonal . 



I Additional. — Both are very soft and have a perfect ' 
basal cleavage, the cleavage lamellae 1 
beiug flexible but nou-elastic. 




SERPENTINE-TALC DIVISION. 

Ml. SERPEMTINE. H, i^^^! Sij0, + H,O. HardiieBB±l. 



LiiHtrt'. — Wax -like, greasy or earthy, usually feeble; 

also Bilky. 
Color. — Light to dark green, yellow, brownish red, nearly 

white, and variegatetl. 
Streak. — White, 
Oonchoidal fracture when iim^ive. 
Toush. 

Trajisltieent to opaque. 
Feels smooth and sometimes slightly greasy. 

B, B. — Fuses orJy in thin fibres and then with diiEculty. 

Oci^urs usually compact massive or coarse to 
fibrous, like Afibestufi (p. 152), these two habits being oftNi 
banded; more rarely foliated or aa pseudomorpha. 

The compact material is microscopically granular or 
fibrous and felted, and the fibres of the fibrous variety 
are often easily separable and are usually flexible. 



Varieiies. 

FREOIOnS or NOBLE SERPENTINE. 

Maaaive, green material which is translucent even in 
thick pieces. 



CHRYSOTILE. 

The fibrous habit. 
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1 

« (p. 107};H 



TERD AMTIQin: or OFHtOALOITZ. 

A mixture of compact Serpentine and Calcite 
either granular or irregularly aggregated. 

Compare the compact material witli Cryptocrystalline 
Quartz (p. 68), Datolite (p. 179), Garoierite (p. 216) and 
Chrysocolla (p. 223). 

Compare Chrysotile with Aabestus (p. 152) and Croci- 
ddite (p. 154). 



Serpentine takea a high polish and ia much used as 
namental atone, particularly the Verd Antique. 
Chiysotile makes a very fine quality of commerraal I 
aabestUB. 
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Liutre. — Tandsh-Uka to dull. 

Color. — Apple-green. 

Streak. — Greenish white, 

BriUie. ConchoidaJ to unevea fracture^ 

Opaque to translucent. 

Only rarely adheres to the toDgue. 

B. B. — Decrepitates but does not fuae. 

Occiira in earthy or loosely compact amoiphoaB 
or crusts which often show a stalactitic or hemiqiheTkil 
smiace and have a nodular structDre. 

Compare with Serpentine fp. 214) and Chrysocoll 
(p. 223). 

The chief source of Nickel but it b sud that the sin^ 

is greater than the demand. 
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481. TALO. H^Ug, Si. 0„. 



Wax-like to peaily on cleaTage face. 
White, light gr»n, greenish gray, dark gre«ii. 



Lustre. 
Color. - 

brown, red, silvery wliite. 
Streak. — White or greenish. 
Cleavage. — PerTact boaal. 
Thin plates are flexible but not elaitic 
Sectile. 

Transparent to translucent. 
Feels gteaay or soapy. 



B. B. — Whit«nfl and eplits but is practically infusible. 



Occurs usually foUatad massive; also coarse to flue 

granular or compa(^t; sometimes fibrous (pseudoi 



usible. ^H 



\ 



Coarse to fine granular masses which may be as hard as i 
2.5 due to admixture of impurities. 



PEENOH OHALX. 

Milk-white, granular or cryptocrystalline material \ 
lirbich is soft enough to mark on clo&. 

Comi)are the foliated material with Brucite (p. 106); 
Muscovite (p. 202) and Gypsum (p. 255). 

Compare Soapstone with Chlonte (p. 210), Serpentine 
{p. 214), Kaolinite (p. 220) and Pyrophyllite (p. 221). 
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Can be sawn into slabs and used to Une fumscei, 
hearths, etc., or carved into images and trinkets. Is lued 
OS chalk for marking on black-boards or cloth and to n- 
move grease^ots from the latt«r. Also employed to 
adulterate sugar, flour, and ^paini and in the manufaduit 
of porcelain, polishing powder (for Verd Antique, Ah- 
baster, and glaas), lubricants, gas-jets, tinted plaaWH, 
paper, soap, leather dressing, "Talcum Powder," alatt- 
pencils, etc. 




4Sfi. SEPIOLTFE. H^MgiSi.O^. 



HatdneBB 3-2.6. 

jUBtre. — Dull. 

Jolor. — Wbite, grayish, yeUowish or reddish ; rardyl 
bluish green, 

Itreak. — White. 

Dpaque. 

reels very smoath. 

S. G. — 1-2. 



B- B. — Practically infusible but may split, blacken and ] 
give a burnt odor, then turn white. 



HYDROUS SILICATES. 



Occurs in tough, earthy masses which are light e 
to float on water when dry; also, rarely, fibrous. 



ough. I 



Compare with Mountain Cork (p. 152) and Kaolinite I 
(p. 220). ' 



Used in making fine tobacco pipes and in some places aa | 
a buildii^ atone and as a substitute for soap. ' 
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KAOLIN DIVISION. 

W X&OLmiE. StAi^ifit. H&rdneas %aji. 



^^^^^EIr. — DoD to pearly. 

Color. — White, gn.j, yeOowisb, browoish, bluish, reddidi. 

8treak. — Same as the color. 

Concboidal to uneven fracture when maaave. 

Opafiiie Uj translucent. ' 

Wban iiioisteiwd, has a atrong, eaitby odor. 

OlteD ■mooth or greas; to the tonch. 

Commonly plastic. 



1 



B. B. — Infusible. I 

Occurs UBUaUy in compact, clay-Uke, or loose, nual; 

mmet which are often made up of microacopic pseudo- 
hexagonal monoclinic crystals or scales. 
Is the principal constituent of clays. 

The odor la distinctive. 



It is the chief constituent of china, porcelain, stoneware, 
(iro-briclcB, (aucy tilea, etc. 
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497. FTBOPHYLLEn. HAlSi^Oe. Hardness 1-2. 

Lustre. — Folia are pearly; massive kinds are dull. 
CJolor. — White, brown, green, yellowish, gray. 
Streak. — White. 
Cleavage. — Perfect basal. 
Laminae are flexible but not elastic. 
Translucent to opaque. 
Feels greasy or soapy. 

B. B. — Whitens and fuses on the edges with difficulty. 
The radiated variety exfoliates into fan-li& 
forms. 

Occurs usually in radiated lamellar or bladed aggregates 
or somewhat fibrous; also granular to compact massive, 
the latter being sometimes smty. 

Compare with Talc (p. 217). 

The massive variety can only be distinguished from 
Soapstone (p. 217) by the B. B. test for Mg and Al. 

^' The slaty variety is largely used for the manufacture of 
slate pencils. 

See Fig. 78. 
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COSCLU0KG DinSlON. 

(CaSiO,; 
602. TH&nHUirX. JCaCO, { +ldH,0. HardneeaS.S, 

tCtSO, ) 
Lustre. — DnlL 
Color. — Wliite. 
Streak. — Wliite. 
Brittle. Sub-coDchoidal fracture. 
Tmahieeat. 



B. B. — Swells up and colors the Same red but is infusible. , 
~~ e TigoTooaly in cold HCI. J 



Occurs Id contact Krannlar or Blightlj fibrous iiiiiiw ' 
wUch an often crombliag on the surlaee and firm in tin 
interior. 

UsnaUr auociated with PectoUt« (p. 148), PrehnlU 
(p. 184) orBome otthe Zeolites. 



Tbe qipurancs and asaodatea are dlatinctiTe. 



HYDROUS SILICATES. 
KM. 0HBY8O0OLLA.. CuSiO. + 2HA Hardness 3-i. | 

Lustre. — Vitreous to dull. 

Color. — Blue to blnlsti green or green ; sometimeB blade "1 
when impure. Often spotted with brown or en- 
tirely brown when mixed with Limonite (p. 102). j 

Streak. — White when pure. 

Brittle. Conataoidal baotnre. 

Translucent to opaque. 

Usually adheres strongly to a diy tongue. 



Occurs in smooth, amorphous masses, opal-like iucnu- 
tations or seams, earthy, and sometimes botryoidal. 



Compare with Opal (p. 75), Malachite (p. 125); Gar* J 

nierite (p. 216) and Turquois (p. 241). 



A rather unimportant ore of Opper and ia 
used as a poor imitation of Turquois (p. 241). 
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TITANO-SILICATES. 

610. TTTANITE. CaTiSiOj. Hardness 5-5.5. 

Lustre. — Adamantine to reaiiiaiu. 

Color. — Brown to black, yellow; rarely, green or rose-red 

Streak. — Usually white. 

Often has a pertect parting due to twinning parallel to one 

or both faces of a very steep — pyramid. 
Brittle. 
Transparent to opaque. 

B. B. -^ Usually becomes yellow and then fuses eaaly 
with intumescence to a yellow to black glass. I 

Occurs usually in tabular or wedge-sbsped monocHiitc 
ciysUli or pU^ nussiTe, rarely lamellar. 

Varidiea. 

LEUOOXXHE. 

A dull, white, opaque, usually granular 
alteration product. 



A synonymous name for the species but sometimes con- 
fined to the hght colored varieties. 

Tho appearance and manner of occuirencs are aaually 
diatinctjre. 

The transparent, colored varieties are sometimea used 
asgema. 
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514. ASTBOPHYIUTE. 

Hardness 3. 

Lustre. — Bronzy or pearly. 

Color. — Bronze-yellow to gold-yellow. 

Streak. — White. 

Cleavage. — Perfect brachy-pinacoidal. 

CHeavage laminae are brittle. 

Translucent to opaque. 

B. B. — Swells and fuses easily to a black magnetic 
enamel. 

Occurs usually in very slender, bladed, micaceous crys- 
tals or strips; rarely in distinct orthorhombic crystals 
with strongly striated faces. 

The blades are usually very confusedly arranged, but 
are sometimes in stellate groups, and are usually im- 
bedded in Quartz (p. 68). 

The appearance and manner of occurrence are dis- 
tinctive. 



NIOBATES AND TANTALATES. 



62B. OOLUMBITE. jjn NtjO.. Hardness 6. 

Lustre, — Bright aub-metallic to almost resinous. 
Color. ^ Black, often iridescent, rarely brown. 
Streak. — Dark reddish brown to black. 
Cleavage. — Oood macro -pinacoldal and fair bracby- 

pinacoidal. 
Brittle. 

Opaque to translucent. 
8. G. — ± 6, 

B. B. — Unaltered. If fused with KOH and boiled witti 
Sn, ft deep blue solution results. 

Occurs usually in short, prismatic orthorhombic eryttik 
or groups of parallel ciystalB; also massive. 
Usu^l; found in reins in granite. 



VariHij. 

TANTALITE. 

like Columbit« but the Nb is more or less completely 
replaced by Ta. The S. G. is higher for Tantalite thsa 
for Columbito. 



Compare with Wolframite (p. 259). 



h 



\ 
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629. SAMARSETTE. 



Lustre. — High Titieous. 

Color, — Coal-black. 

Streak. — Dark reddinh brown. 

Ho cleavage. Conchoidal fracture. 

Brittle. 

Nearly opaque. 

S. G. — 5.6-5.8. 



B. B. ^ Fuses with, difficulty on the edges to a black 
glass. Often yields reactions for Fe. 



Occurs usually masaive or as flattened, i 
grains; rarely in rough orthorhombic crystal; 



The appearance and S. G. are distinctive. 
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Fin. 78, — PyfophylUto. 
Ouilfaril County, Sorth CaTolinm. 
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PHOSPHATES, ARSENATES, 
VANADATES, ETC. 



637. HOHAZITE. 



Lustre. — Besmaiu. 

Color. — Yellow, brown, brownish red. 

Streak, — White. 

Cleavage. — Oood to perfect basal. 

Brittle. 

Nearly traoflpareot to opaque, 

S. G. — 4.9-5.3. 

B. B. — Infusible but turns gray. 



Occurs massive; as disseminated grains; aa tollsd 
grains with Qamet (p. 163),Uagnetlte (p. 89) and othor 
heavy sands; rarely in small to large and coarse moDO- 
dinic crystals. 

Th6 cleavage will distinguish *:ttifi from all similar miner^ 
sis. This cleavage can often be seen by cracking some of 
the grains on an anvil and examining the fragments with a 
hand-lens. 

ThiB is the chief source of the rare earths of which it is 
composed. Some of these are in great demand fi 
manufacturing gas-mantles. 



oand for use in ^H 
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APATITE GEOUT. 

I Ca,F,0„. HardneBs iM 



Luatre. — Vitreous to resinous or dull. 

Color. — Oreen, yellow, brown, gray, red, violet, white. 

- White. 
Cleavage. — Practically none. 

Brittle. Conchoidal to uneven fracture. ^^t 

TranspBrent to opaque. ^^| 

B. B. — Fuses with difficulty on the edges and gives thl 
blue-green P flame upon the addition of H^O*. 

Occurs in pyramidal hemlhedral hexagonal drstall 
usually ahowing the ba^al-plnacoid and a flat pyramid anc 
a prism of the same order, third order forms being veri 
rare ; also granular to compact massive and in dull grav o) 
white masses, often globular or reniform, with a more a 
less evident fibrous or columnar stnictuie. 



VarietUx. 

ASPARAanS STGOX. 

Pale yellowish green crystals. 

PH08PH0EITE. 

Concretionary or stalactitic masses with & fibrous oi 
scaly structure and a hardness of 4.5. 

PHOSPHATE ROCS. 



WOSPHATES, ARSENATES, VANADATES. S&T 



TB. B. testa will often have to be used to distinguish 
ie massive varieties from similar species, particularly the 
carbonates. 



After treatment with H^0„ to form soluble phosphates; 
^M,tite forms the principal ingredient of most fertilizers. 
Pbosphoms is also obtained from this mioeraL 
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660. FTSOHOBPHITE. (FbQ) Pb^A^ Bvi- I 




Lustre. 

Color. — Qtms, gray, brown, orange, yellow, wliite. 

Stre&k. — White or yeUowiah. 

Brittle. Uoevea lo sub-condioidal frkctuce. 

Tranaluoeat lo opaque. 



4 



I, B. — Od charcoal, fuses very easily, yielding gnlfiHl 
of lead oxide and chloride, and the ^obde 
cooling has a polyhedral, crystalline fonn. 
In forcepa, givea blue^reen flame. 



Occurs usually in tapering BTonps of piismalie p) 
nldal bemBMdru hexagonal crystala i& parallel podtk 

aleo in einde ciystals which are usually horiioati 
Btriated and are often barrel-ahaped or show a ho! 
banal-pinacotd and prism with perhaps a pyramid of 
same order, third order forma tffiing very rare ; someti 
globular, botryoidal, fibrous or granular. 

Compare with Mimetite (p. 233). 

An ore of Lead. 
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tM^l. MXMETITE. (PbCl) Pb^Ai^O^. HardnenB 8^. 

XiUstre. — Resinous to adamantine. 

Color. — Pale yeUow to brown; sometimes white or 
colorless. 

Streak. — White. 

Brittle. Uneven fracture. 

Translucent. 



£. B. — On charcoal, fuses very easily, yielding subli- 
mates of lead chloride and oxide, and arsenic 
oxide, finaUy reducing to metallic Fb. 



Occurs in tapering groiQMi of prismatic psrramidal hemi- 
liedral heaugonal crystals in parallel poidtion, like Pyro- 
morphite (p. 232) in habit; also in globular gnnqNi and in 
manmiillary crusts. 

Compare with Fyromorphite (p. 232). 
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662. -VASADanTK. (PbO) Pb.V,0„. Hardneal 

Lustre. — Reainoiu on fracture. 

Color. — Deop red, reddish brown, j-ellowiah brown (T 

Streak. — Whit* to yellowish. 

Brittle. Uneven or flat coachmdal fracture. 

Translucent to opaque. 



B.iB. - 



Occurs usually in sharply crystallized, prismatic pyn- 
mid^ bemihedral hexagonal crystals, often ahowing tUri 
order tonna and « hollow basal-^inacoid ; also in parsIU 
groupings, rounded forms, and crusts like Pyromorphitt 
(p. 232) and Mimetite (p. 233). 



The cryatallisation and color are nsnally distinctiTe. 
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APATITE GBOUP. 

Members, — Apatite, Pyromorphite, Mimetite, Vanadi- 
nite. 



Compositian, — Phosphates etc. of Calcium or Iiead ^^th 

Chlorine and sometimes Fluorine. . 



CrystaUizatian, — Pjrramidal hemihedral hexagonal*: '•'-' 

Additional, — Though of differing hardness, they can 

all be scratched with a knife and iipoe 
shows cleavage. 



; ■ I 



i. .: • i» 
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MISCELLANEOUS PHOSPHATES, 
ABSENATES, ETC. 

661. <naVENlTE. Cu,COH)AbO*. Hani 

Lustre. — Vitreoua or adamantine to silky. 

Color. — OtlTO-gTMn to yellow or brown. 

Streak. — Olive-green to brown. 

Practically no cleavage. Conehoidal to uneven frw 

Brittle. ^H 

Nearly transparent to opaque. ^^H 



- On charcoal, fuses easily and Trith a eniddc 
sparkling combuBtion, yielding the sublim 

arsenic oxide, a metallic globule of ars^ 
copper, and a bluish green flame. 



Occurs in seedle-lilu orthorhombic ciyBtals fc 
volve^ cruata; more rarely, in indistinctly fibrous, j 
lar or eartliy, nodular masses. 



Ustully associated vrith Limonito (p. 102), Mai 
(p. 125), Quartz (p. 68), Barite (p. 247), Calcite (p. 




-PHOSPHATES, ARSENATES, VANADATES. 2 

jB74. LAZDUTE. 2A1P0, . (Fe,Mg) (OH),. Hardneaa 5 

Lustre. — Vitreous to dnU. 
Color. — Amre-blue. 

Streak. — White. 

Cleavage. — None. Uneven fracture. 

Brittle. 

Opaque, 

— In the forceps is infusible but whitens, cracka, 
swells, and fails to pieces, coloring the flame 
bluish green, particularly' when moiatened with. 

(Occurs in acutely pyramidal monoclinjc drstab wMch 
I ottfin twinned parallel to the ortho-pinacoid, the 
inning plane appearing to be perpendicular to the C axis. 

►'Compare with Turquois (p. 241). 



FiQ. 81.— Twin, 
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597. VXTUNITE. Fe.F,0, + SH,0. HudnsBB IM 

Lustre. — Vitreous to dull. 

Colar. — Indigo-blne or green, deepening on exposure to 

the light. Colorless before exposure. 
Btreak. — Indigo-blue. The colorless or light coloR^ 

material gives a colorless or bluish streak whid 

soon changes to indigo blue. 
Cleavage. — Perfect pinacoidal. 

Sectile. Flexible in thin laminae; otherwise brittle. 
Transparent to opaque. 
Dichroic. — Green and blue. 



I. B. — Fuses very easily to a black, magnetic globule, 
coloring the flame bluish green, particularly after 
■ with H,SO.. 



Occurs usually in radiating, bladed aggregates of mont- 
clinic crystals ; also fibrous, incnisting or in earth; 
masses replacing organic matfirial. 



Compare with Azurite (p. 126). 



)M- 1 

rtbj I 
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B2B. 0OHI0HAL01TE.|^j,As,O,.|^|(OH)a+JHA 

Hardness 4.5. 
Lustre. — Dull to waxy. 

Color. — Bright green. 

Streak. — Like color. 

Splintery fracture. 

Nearly opaque. 



B. B. — On charcoal, fuses with a sudden and sparkling 
combustion to a red slag-like mass. In the for- 
ceps, fuses, yieldmg an emerald-green flame. 



Occiu*s in small botryoidal or globular masses which 
■how neither a fibrous or radiating Btmcture, being amor- 
phous; rarely massive. 



Compare with Malachite (p. 125). 
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LuBtre. — Pearly or brilliant vitreoiia. 

Color. — Oroon, white, yellow, colorless, blue, gray, bnwt, 

black. 
Streak. — White. 

Cleavage. — Good brachy-pinacoidal 
Brittle. 
Transluceat. 



i. B. — Whitens, swells, and splits into fine needle-lib 
particles, but does not fuse. 



Occurs in bemispherical or globulai afgregateB of indii' 

tinct orthorhonibic crystals with a crystalline surface aoj 
radiating stnicture. 



Compare with Prehnite (p. 184) andThomsonite^. IDS), 
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642. TUBQUOm. AIPO4. Al(OH)a + H,0 + nCu. 

HarcbieBB 6. 
Lustre. — Dull to feebly waxy. 

Color. — Deep blue to apple green. 

Streak. — White or greenish. 

Cleavage. — None. Conchoidal fracture. 

Bather brittle. 

Nearly or quite opaque. 



B. B. — In the forceps; infusible but turns brown and 
becomes glassy. Yields P flame with HsS04 and 
Gu flame with HG. 



Occurs usually in amorphous or cryptocrystaDine 
nodules or veins; also stalactitic, incrusting, as dissemi- 
nated grains, and in rolled masses. 



Compare with Malachite (p. 125), Amazon Stone (p. 133) 
and ChrysocoUa (p. 223). 



It makes a popular and valuable gem when of good 
color and hardness, but is very easily imitated. 



HAXDBOOK OP JTISHKIUL 



BORATES. 

we. BOSACZn. M&O.^/).. Hh^mUvI 

L4HUe. — Vltraooa. 

Cnl»r. — CoiorkM or white; anetHes pmjMi, jdnri* 



tftnwk. — White. 

UrltUe, Conrhoida] to unenn InKtvc 

Trjuu|iftt«nt to opaqoe. 

Ttw nuMHve vwicty often cooIaoh Bohfale whs wlatk 

giva It ua Avtringcnt taste. 

H. ti — Fium euily with iatiiaieaeen(<e to a wfahe. peutf 
kUm, giving ft yellowish green flame. 

Owun in Inelinwl bamlbednl isomotric crjtX»la whict 
M« iMUnlly iwilul4.-il and inib»Kided; also in snow-white 

tmrlhy rtuiMWi. 

irauxlly oiMoniEttctl with Anhvdiite (p. 251), GypBUm 
(I,, aW) ..r Hnit (n, 61). 

Th« btfdDM* of oryiUli ii 7 and ol tha nuniT* matBU 
i4 Of Otuok faMN. 

8TAB8FUBTITE. 

n earthy or, rarely, a sub- 



l]iiiii|iKrn thn rryitals with Zunylte (p. 162). 
I!iijiiimrii l\\a iriuwlvo mBteriat with Chalk (p, 109) and 
Uun% [p. 'M). 




704. OOLEUAHITE. Ca,B.O,> + SH,0. Hardness 4-4 Jk^ 

Lustre. — Brilliant vitreous to dull. 

Color. — White, colorlesa, yellowish, grayish. 

Streak. — White. 

Qeavage. — Perfect brachy-pinBCoidal. 

Brittle. 

Transparent to opaque. 

B, B. — Decrepitatee, exfoliates, and fuses imperfectly^J 
coloring the flame yellowish green. ■" 

Occurs usually as ^odes o( transparent, colorless, com- 
plex mouaclinic crystala In the maasive material; also 
cleavable and chalky or porrelain-iike massive. 




Loosely adherent, chalky n 



PABDEBHITX. 

Compact, porcelain-like masses. 






Compare the cr3rBfallized material with Topaz (p. 174), 
HeiUandite (p. 192),Stilbite (p. 193) and Gypsum (p. 255). 

Compare the massive material with Chalk (p. 109) and 
Cryptocrystallioe Quartz (p. 71) . 




r 
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707. 



Na^.O, + 10H,O. 



Hordnati 1- 



Lustre. — Vitreous or re«nous to doll. 

Color. — WUt« ; sometimes grayish, bluish, greeiiyi.fl 

Streak. — White. 

Rather brittle. Conehoidai fracture. 

Transparent whea first formed but becomes earthyj 

opaque on exposure. 
Has a disagneable, alfcaliw tute, but this is not st 

B. B. — Swells greatly, finally fusing eaaly to a t| 
parent glass. 

Occurs as a glistening efflorescence on certain aoila ^ 
B constituent of the same, and as well formed mona 
erystala — snnietinies weighing a pound eai 
mud of Borax lakes. 

The taste and fq>pearance are uaaally distinctiTe. 

Is used in great tjuantitioa in many arts and trades. 



URANATES. 



711- USAHIMITE. See below. Hardness 5.5. 

Liuatre. — Fitch-like, eub-metallic, dull. 

Color, — Nearly black; aometimea grayiah, greenish or 

brownish. 

Streak. — 01iT«-gr«en, gray, dark brown. 
Brittle, Conehoidal to uneven fracture. 
Opaque. 
8. G. — 6.4-9.T. 

B. B. — ^ituaibls, or sliehtly rounded with great diffi- 
culty on the edges. 
Gives the bead tests for Uramum. 

Occurs botryoidal or granular massive and, rarely, in 
Bmall isometric crystals. 

The composition is very variable and complex but it 
may be said to be a uranate of urauyl (UOj) and Lead, 
usually with Thorium or Zirconium and with the metals 
of the Lanthanum and Yttrium groups ott€n present; also 
Nitrogen, Calcium, water and Radium are always present 
in small quantities; also Iron as an impurity. 

Compare with Samarskite (p. 227). 

This mineral is the chief source of the Uranium coio- 
pouDds used to color glass and porcelain, and is alao in 
lemand for radio-active experiments. 



■ oenuuiu lur nu 




ANHYDROUS SULPHATES, 
CHROMATES, ETC. 



ne. TmOTtaPira. Na^.. Hardue 

Lustrr. — Qnasy vitieous. 

Color. — Wbite, gnpiah, browniBh. 

Surok. — WTiite. 

Cleavage. — Practically none. Uneven fracture. 

Rather brittle, 

Tranaluceiit to tranaparent. 

Taatw bitter and sal^. 

1 
B. B. — On charcoal, tusea easily to a. mass which fS 
stain clean silver, giving a deep yellow flame. 

Occurs usually in tabular orthorhombic ciTStoli irid 
rongh tacu and pointed ends, either simple or as ctmhI 
twins; sometimes pyramidal in habit, or naassive; sis' 
as an efflorescence on alkali earth. 



Tho tMte and ^pear&nce are distinctive. 
See Fig. Sl:, 




ANHYDROUa SVLPHATES, CHROMATES. 
BABITE GROUP. 
, BABITE. BaSO,. HardneEB 2.D-3.8. | 



— Vitreous; eometimea pearly on the basal-pinar 

— White, yellow, gray, blue, brown, red. 

— White, 
leavage. — Fsrfect basal and fair prismatic, the angle of 

the latter being 101° 38'. ' 

rittle, 
rauBparent to opaque. 

-4.3-4.6. 
Qmetimea fetid when rubbed. 



I. B. — Deorepitatea and fuses fairly easily, yielding Ba 



Occurs in veQ formed orthorfaomblc crystals (see 
below), aggregates of indistinct tabular crystals united 
parallel to the Hat faces, and cleaTable masaeB of Btraight 
or curved lamellae ; also granular, fibrous, earthy, in globu- 
ar forms, and like banded stalactite. 

Found very commonly as part of the gangue of metallia 
), especially those of lead. 



Crystals. 

Most of these fall under one of the following habits: 
Rhombic Tabular. The basal-pinacoid and prism are 
the main forma, the flattening being parallel to the 
former. 

RectanffulaT Tabular. The basal-pinacoid and macro- 
and brachy-domes are the main forma, the flattenii^ 
being paraJlel to the first. 
3. Priamalic. The elongation is usually parallel to the 
B axis with a macro-dome as the most prominent fonn. 



I 
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Rarely the elongation is parallel to the C or A axe 
Broken crj'stala can always bo oriented by meai 
the cleavage. 



Some varieties take a fine polish and look like, an( 
used in place of Marble (p. 108). CooMderable amount 
used to give weight to paper and great quantities are 
sumed in the adulteration of white lead, the adultei 
artide being in some respects better than the pur^ 



V 




ANHYDROUS SULPHATES, CHROMATEl 

SO. OELESTETZ. SrSO.. 

tiustre. — Vitreoue; sometimes pearly on the basaJ-pina- 1 

Color. — Light blue, white, reddish. 

tk. — White. 
Cleavage. — Good basal and poor prismatic, the angle 

the latter being 104° 20'. 
Brittle. 

Transparent to nearly opaque. 
— 3.96-3.97. 

B. B. — Usually decrepitates and fuses fairly easily to a 

white pearlj yielding Sr flame. 

Occurs in orthorhombic ciTSt&lfl with the habits of 
Bante (p. 247) ; also cleavable massive, granular, fibrous 
and radiated ; sometimes globular. 

Oft«n asBociatad vith Sulphur (p. 3); also in beds of 
IJmestone {p. 109), Gypsum (p. 255) or Salt (p. 61). 

Compare with Barite (p. 247). 

Is a source of the strontium nitrate used 



L 
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721. Airauann. FbSO«. Haidnan 2.75-& 

Lustre. — Wgh adamaatfaw to vitreous when in crystab; 
reainoiia to dull when massive. 

Color. — White to colorless; also gray, yellow, and light 
green or blue. 

Streak. — White. 

Geavage. — Very poor basal and prismatic; luraaQy not 
i^iparent. 

Very brittle. 

Transparent to opaque. 
S. G. — 6.12-6.39. 

B. B. — On charcoal, decrepitates and fuses very easily 
to a globule which is milk-white on coolmg. In 
R. F. is reduced with effervescence to metallic 
Lead. 

Occurs in more or less distinct orthorhombic czyatab in 
cavities in Oalenite (p. 26), being formed by alteration of 
that mineral; commonly in concentric layers around, or 
pseudomorphous after Oalenite, freouently showing its 
rectangular cleavage by bands of color along the same; 
sometimes stalactitic or in nodular forms. 

Compare with Cerussite (p. 122), Barite (p. 247) and 
Celestite (p. 249). 

An ore of Lead and frequently carries Silver. 



■ 722. AHH7DEITE. CuSO,. Hardness 3-3.5. | 

1 Lustre. — Vitreous or pearly. 

JCoJor. ^ Gray, blue, white, brown, reddish. 

JStreak, — White. 

Ipleavagc. — -Feifect to good, parallel to basal-, biacl^-, . 

and macro-pinacoida — pneudo -cubic. Not.1 

afilJiirt'iit rai most mas.=ive varieties. 

iBrittle. 

inslucont to opaque. 



Occurs cleavable massive, vieldinK rectangular frag- 1 
lents and coarse to flue granular — marble-like; al«> j 

broiia, lamellar or columnar; I'areiy in orthorhombio I 
ryatals. 

Variety. 

YuifnnrE. 

Scaly, granular, siHceoua material. 

Compare with Halite (p. 61) and Calcite (p. 107) . 

Vulpinite is cut and polished as an ornamental atone. . 
Anhydrite absorbs water and swells, so eiinnot be used 1 
for buOding purposes. 





BARITE OROUP. 


m 


Members. — Barite, Celestite, Angksite, .\ 


hydrile. 


Crnnposilinn. — Sulphates. 




CrystnUizatioit. — Orthiirhombic. 




Additional. — All are about 3 in hardness, 
some degree of cleavage in 
1 tions. 


and all ha 
three din 


U%f 




f Flo, 82.-Thenardilt.,B<,™xL»kB,C>litoiT 


< 




HttT^H 






■ •:■•',--> -3^B 


J 






J 




Fio. 8a. — BariW, A.-pen. Colonido. 



Lurtre. ' 
Color.— 

Htreak. — wrimc jwwiw. 
CleftTBge. — Good priflm&iic st ai>gl« of 86° 19', but ^^ 
agt faces are often rougfa and deeplv stcunL 
Very Wittfe. 

8. 0. — S.9-6.I. ^H 

B. B. — Oil charcoal, fuses very eaaity with a suddeo >■ 
sparkliof; combttstioa, reduciog to metallic lead 
(riving a sublimate of lea<l oxide and finally yidit 
iag a tvsidiie of chromium oxide. 



Wiri-urs UBually in deeply striated, colmmuu 
■Cgiegates; rarely in dislinct moiiodiiiic c-n-stals'of 
habit but lunially prismatic; sometimes grauular. 



Compare with Realgar (p. 18), Vanaditiite (p. 234) Uill 

Wultenite (p. 262). 




HYDROUS SULPHATES. 



HYDROUS SULPHATES. 



. GYPSUM. CaSO, + 2ir,0. 



HardneBB 1.6-2. 



Lustre. — Pearly, silky, vitreous, dull. 
t Color. — White, gray, red, yellow, biue. Sometimes 
brown or black when impure. 

Streak. — White. 

Cleavage. — Very perfect clino-pinacoidal, fair ortho-pina- 
coidal, and fair iiacdlcl Id tho positive unit 
pyramid. The last two cleavages usually 
appear us cracks at an angle of 114° in the 
polished laminae afforded by the perfect 
cleavage. 



Braiisparent to o|)aqi 



- Becomes white aud opaque and fuses PHsily, 
yielding Ca flame. 



I Occurs in well-formed monocUnic crystals which i 
metimes twinned in '' swalkiw-tiiil " fiirms, and foliated, 
nipact, granular, fibrous, and cleavable massive. 



SELEHITE. 

Crystals and tran.spareiit, cleavablf 
SATIN SPAR. 
White and delicately fibrous with a ailky lut 



kz 
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AU^ASTER. 

White or ildirati'ly shinleil, finely granulm 
ROCK-OITSDM. 



Impure, dull I'oiorL'il, sralj' 1 



111 part r 



The hardness and cleavage ahoiild be sufficient to i 
tinguish Gjiisum from all siinilar minerals. 

The pure \-!irii'tieK wlicn cali'ined and ground ft 
plaster of Paris and the impure material is used in m 
cemetita. Satin Spar is used in cheap jewelry and .' 
baBter is easily carved into beautiful statues, vases, i 
Gypsum ia also sometimes powdered and used to imM 
Boik. 

See Fig. 86. 



. ALDlflTB. K,0.3Al50,.4SO,.6HA Hiirdncaa 3.5-4. 

Dull when maaaive ; vitreoua whea crystalline, 
'T. — White with it very faint fleBh tint, sometimes 
grayish. 
-While. 
Cleavage, — Practically none, Ooncfaoldal fracture when 

massive, uneven when cryatalline. 
tTranaparcnt to nearly opaque. 



^ 



- Decrepitates, but is infusible. 



Occurs uauully porous granular to compact crypto- 

. ciyBtalline; the latter being often intermixed with sili- 
ceous niateiiiil ; alao hi nearly cubical rhombohedral 
crystals or druses of the same in the massive material; 
sometimes fibrous. 

Cracks and cavities in the masBive matntial are usually 

jpoated with Limouit« (p. 102). 

Compare with Chert (p. 72) and Magnesite {p. 112). 

By calcination, soluble sulphates are formed. These, 
ien evaporated, yield Roman alum which is highly 
fcied by dyers, because, although colored red by iron 
'de, it contains no chemically combined iron, 
ilunite rock is sometimes used for millstones. 



TUNOSTATES AND MOLYBDATES. 



TUNGSTATES AND MOLYBDATES. 



812. WOLFBAHTCE. 



[Te,Mn)WO.. 



Lustre. — Sub-metallic. 

Color. — Blank or dark gray. 

Streak. — Dark brown to blark. 

Cleavage. — Perfect brachy-pinaooidaL 

Brittle. 

Opaque. 

- 7.a-T.BL 

P- B. — Fuses easily to a crystalline, magnetic globule. 

II coarsely columnar or bladed aggregates with 

clearagB promment ; also frequently in pseutlo- 

tborhombip, monoclinio crystals which itre usually 

ided and vertically atriated; sometimes coarse to fiufl 

■Compare tiiecleavablo material withHuebnerite (p. 260). 
'" mpaie the granular material with granular Mt^oetite j 



Wolframite is used in large quantities in the manufacture | 
if " tungalen steel " and various tungsten salts. 



aia. wuLranrs. pbMoO, 

haittn. — BwiBooa to Hdamantine. 

Color. — Itr1(ht red to oriBfe ; sometimea hrovn, gts; 

white or nearly colorlew; i 
Sl,rrak. — WhiUt. 

ni'flVRjTP. — Good pyrpmiffnl, 

VatT tragil* vtd brittle. 

Npuly lnuuipaT«nt to ne&riy opaque. 

S. a. — S.T-T. 



metimea hrovn, gtB' 



B, B. — On charcoal, fuses very eaaUy, yielding lead o 
■ublimate and finally a metallic globule. 

Ocoura uinially in dMldodly tabular pyramidal h 
hadral twtrvonil oiTBtals, eometimes very thin and si 
iiiE lUc> lHUuil-piiia<'oid and second order pyramii 
itiininiin, and llie third order pyramid as rare, fo 
I.OIUI fr<ti.|iieutly the crystals show short, rounded pr 
or am pynuuiJal in habit. 

llie ndnenU alao occurs granular ma,ssive and si 
time* tho cryatalliiation is so indistinct that the i 
apiiciira platy. 

AlwayB associated with other Lead ores. 

Compare with Vanadinite (p. 234) and Crocoite (p.l 

An unimportant ore of lead. 

8HFi«.89. 



rUNGSTATES AND MOLYBDATES. 
aOHEEUTE QROUF. 

Members. — Scheeiite, Wulfeiiite, 

Composition. — Tungstates and molybdates. 
CrystaUuaiion. — Pyramidal hemihedral tetragonal. 
The group is otherwise not well tharauterized. 




— UuebneriM, GladBtone, CDlorado. 



FiQ. 89— Wultenile, Arizona 



r 
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(?) CABMOTITE. Sec below. Hardoeu ab<n 

Liwlre. — ^Dull to slightly rosinoua. 
C'llor. — C&nat7-yeUow. 

Slri'ak. — Iximori-yeilow. 
Uriftlc. Uneven fraoture. 
()|wiHii?, 

B. R. — In forreps or on charroal, fuses easily mtt il 
meacence to a dull-lusWred black globule. 

Occiire as a powder or in looselv cohering to CCMJ 
earthy masses. Usually intimately mixed with Qia 

Sometimes associated with an olive-green Vanadi 






villi Sulpliur (p. 3) and Orpiment (p. 19). 

This does not seem to be a homogeneous substance 
apj>ears to be made up of several unidentified mina 
In general, its composition may be said to be a vanaii 
of Uranium and Potassium, containing toany " 
including Kadium. 
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HYDROCARBONS. 

OZOOEBCTE. CfJin + 9' Hardness ± 1. 

Lustre. — Waxy. 

Color. — Brown, yellow brown^ yellow, green, and colorless 
to white when pure. The brown material ia 
sometimes green by transmitted light. 

Streak. — Light-brown to colorless. 

Malleable. 

Translucent to nearly opaque. 

Feels greasy, and has a decided odor. 

S. G.'— .85-.90. 



B. B. — Fuses in a match flame. 

Occurs in structureless or foliated xnasses which look 
like, and possess all the properties of Bees-waz except its 
stickiness. 

It is a natural Paraffin. 

The appearance is distinctive. 

Is used in manufacturing all the products for which 
Paraffin is in demand. 
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C»H„0. HudiMM2-2JL 

Lustre. — BMi&otu. 
Color. — T«Uow, reddish, browniab. 
Streak. — White. 
OonchoitUl fntctnTa. 
Brittle. Can be cut very easily. 
Transparent to opaque. 
S. G. — 1.0.>-1.096. 

Oq beinf rubbed it becomes ne^atiTely electrified and «€ 
then pick up small pieces of paper. 

B. B. — Melts very easily and gives off dense white frana 
with a peculiar aromatic odor, irritating to the 

nostrils. 

This is a fossil gum or resin which is usually found in 
loose deposits along coasts, sometimes being washed up m 
beaches by the wavea during storms. 

The appearance, BOftneBs, and lightness are chajracteristiii. 

Used principally in jewelry and for the mouth-piecea of 
finepipea. 
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VKTBOLKUM. Cn'^2n+%+' Thin to thick fluid. 

Lustre. — Greasy, watery. 

Color. — Greenish brown to black; also colorless to dark 
yellow. 

Translucent to transparent. 

S. G. — 0.6-0.9. 

Has a disagreeable, " oily " odor. 

B. B. — Will hum readily when ignited with a match. 

Occurs impregnating sedimentary rocks or collected in 
cavities in tne same, usually beneath gently undulating 
anticlines. Sometimes seeps out on the surface from 
indined strata, forming pools. 



Varieties, 

There are many varieties based on composition and 
fluidity, Petroleum varying from a thin, watery liquid, 
too iiiammable to be used in lighting, to very thick, 
viscid fluids, and passing, by loss of the lighter naphthas 
through evaporation, by insensible gradations into the 
para&is, bitumens or asphalts. 

The uses of Petroleum are well known. 
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Mixtures of diSer^ 
eat hj-drocarboua. 



I, pitch-Uks, dulL 
A, brownish black. 

D fracture. 
Caa be cut \Try etsij. 
e to iransptLrent. 
S.G. — I-l_8. 
Odor ia bituminoiu. 



Found imprefcnatinfr, or filling ca\-itie8 in rocks of aD 
HHM, but the most import&Dt deposits are in the form of 
"lakes " or beds on the surface. Such deposits as the 
Xagi mentioned are probably always connected with rocks 
coQlaining bituminous material or organic remains. 

Varied. 

There are many varieties based upon the compodtia^ 
ease of melting, and various physical featurea. 

Compare with Coa! (p. 269). 

The uses of Aaphaltura in street-paving, roofing, aa a 
wood preservative, etc., are well known. 



k 
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OOAL. Oxygenated Hydrocarbons +. Hardness .5-3. 

Lustre. — Sub-metallic to dull, also resinous. 

Color. — Black to brown, sometimes iridescent. 

Streak. — Black to brownish. 

Fracture. — Conchoidal to uneven. Rectangular jointing 
and parting common. 

Brittle to tough. 

Opaque. 

B. B. — Bums more or less freely without melting. 

Occurs interstratified with sedimentary rocks and beds 
of iron ore, having been formed by the gradual changes 
produced in beds of organic materials (chiefly vegetable) 
through the agency of pressure and more or less heat. 

Is usually massive but is sometimes laminated or deli- 
cately banded, the different bands differing in color. 

Varieties. 

The varieties of coal are based principally on the amount 
of volatile matter yielded by distillation and on the nature 
of these compounds. To a less extent the distinctions are 
based on physical characters. 

It is seldom safe to decide the class to which a given 
specimen of coal belongs without basing the determination 
on something besides appearance or physical properties. 

LXGNITE or BBOWN OOAL. 

Non-coking, often impure coals containing a large 
amount of volatile matter. They are of recent origin and 
the name Lignite is often confined to those varieties which 
still plainly show the woody structure. Lignite is easily 
ignited. 

The color ranges from brown to pitch black and they 
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BituouDoua Coal v even Aulumatc, but at? bkhStcm- 
pwMtTC^aoft. Loi»qftea wrtiiiM 



ila^Licnile* 

i m uaed in jm 



Coking or non-cakiDg ectals with ■ very lane aiMBil 
(aO%-iO%) of volatile matter. 

The color U black, the texture firm and compact and tin 
liutre uauallj' bright or pttcby. 

Usually hardai tlian Lignite and softer than AnilmcUt- 

EaAily ignitt^d and bonia with a sooty, yellow flame. 

CAHHEL or PAKEOT COAI.. 

Vary compact and eren in texture with little lostn sndi 
broad conehoidal fracture. 

Thin is a varietj; of Bitumiijous Coal and may be eitbfl 
ooking or noa-coking. 

AMTHRAOITE. 

Hard, compact coal with a high, often submetaDi' 
luati«. UMimlly rontaiiia loss than 5% volatile matter. 
Ignited with difficulty and bums with a blue flame. 

BONEItAL OOEX. 

lloMuiiblus urtificiial coke but is apt to contain biluini' 
liriuH (tiril.eriiil and Ix) more compact. It ia usually plwnly 
fortiitiil by mol.amorpbiain of coals in contact witn igneOVB 
intnisioiiH. 

MnrXBAL OH&AOOAL. 

A fibi'iiiiM ur ]iowdi>ryBubHt.ancc oft^-n occurring between 
laycni u[ iiuiil. It is uift and soils the fingers. 
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COMMEROIAIJ.T IMPOBTAnT DBES. 



In the following table, the figures after each name of an 

)re indicate the percentage of the element Bpecified which 

^the pure mineral contains. When this is variable or ia 

BDercly mechanically included, an interrogation mark takes 

"iie place of the above-mentioned figm^. 

Important ores are in heavy law type, less common 
"es are in lighter type, and minerals which are only 
^ionally mined and treated for the element specified 
a italics. 

' Each group is arranged in the order of decreaaing im- 
»rtance. 



(73.9), CryoUte (12.S 



UONT. 
StibnitA (71.8 



ArsenopyTit« (46), Smaltite (7I.S 
Niccohte (?), Enargite (19.1). 



COBALT. 

Smaltits (?), Cobaltite (35.5), ArsenopyrUe (?), 

OOPFER, 

Native Copper (95), Ohalcopyrite (34.5), Bomits ] 
(55.5), Cuprite (S8.S), Malachite (57.5), Chalcocite I 
(79.8), Enargite (48.3), Tetrahedrite (?), Azurite ] 
(55.4), CoveUUe (86.4), ChrysocoOa (45.2), Aiacam.it§ \ 
(62.4). ' * 
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Native Gold (99.S), Pyrite (?), Byiranite (2451, 
Oalaverite (39.5), Chalcopjiite (?), Hessite (7), Prt- 
zite (i;5,5), Galeiiite (?J, Arseiwpyrtte (/), StcbntteHi. 



H«mattte (70), Limonite (59.8), Uagnetito (72.4), 

Siderite (48.4), Ooethite (62.9), Pynle (.46.7). 

LEAD. 

Oalenite (86.6), Cenuaite (77.7), Anglesits (73.6), 
Pyromotphito (76.4), Mimetite (69.7), Vanadiaiw 
(73.2), Wulfenitfi (56.5), TetrakedriU (f). 

HAGNESIUM. 

MagneaiU) (28.6). 

MANGANESE, 

PyroluaiW (ri3.2), PBilomelans (7), Manganite i^.fy 

MEBCmtT. 

Cinnabar (86.2), Native Mercury (99). 

MOLTBDENtlM. 

Molybdenite (60.) 



Oarnlerite (?), Pyrrhotite (?), Millerit© (64.4), Niooo- 
lilo (43.9), ChakopyrUe (f), ArsenopyriU (t). 



Native Platinum (86. 5). 
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Galenite (?), Oerargyiite (75.3), Pyrargyrite (59.9), 
ProuBtite (65.4), Axgentite (87.1), Tetrahedrite (?) 
Native Silver (95), Native Gold (?), Native Copper 
(?), Heasite (63), Petzite (43), Stephanite (68.5), 
Pyriie (f), Chakopyrite (f), Jamesonite (f), Stibnite 
(/), CeruasUe (f), PdybasUe {75,6). 

'BonnuM. 

Btrontiaiiite (56.8), Celestite (45.7). 

IIPHUB 

Pyrite (53.3), Native Sulphur (100), Pyrrhotite (?). 

CM. 

Oasaiterite (78.6). 

DNMTEN. 

Wolframite (60.7), Huebnerite (60.7), Schedite 
(63.9). 

INO. 

Sphalerite (67), Smithaonite (52), Oalamine (54.1), 
Zincite (80.8), FranklmUe (f), WiUemite {58.4). 

Note: In the foregoing table, Marcasite is included 
nder Pyrite, and Tennantite under Tetrahedrite. 




wipnnnnonly free from flsvB, ft will aelSo 

market uncut gem laaterials if listed at 
per carat. 

Good gems are occasionally quoted s 
than are here given aiid very large gems 
variotiea ofteu cost much less per carat I 
atones, but these figures are probably f^r 
Large gems of the more expensive vartet 
much more per carat than do the small on 

The price charged by Lapidaries for c 
stone will vary from about SI. 00 to S3.50 p 
ing to the hardness of the mineral and the 
to cleavage, etc., which are apt to be enc 
cutting of Diamonds costs much more thi 
a great many stones of the minerals alxiu 
are cut at one time, a figure of as low as $ 
sometimes be obtained if the stones are m 

A carat is a weight of about 3.2 Troy gi 
of a poimd Avoirdupois. 

Uncut gem material is sold by the poi 
specimen if very valuable. 

Most of the gems on this list are descril: 
ceding pages. 

AlBxaTid ntfi $2 




ON CUT OEMS. 



I Price per carat. 

' (Emerald). (See Emerald.) 
^ae. (See Heliotrope.) 

>ber^ SIO.OO to $15.00 

jberyl, var. Cat's Eye 5.00 to 20.00 

ftcolla, siliceous I.00to2.50 

^rase 60 to 2.00 

i I.00to5.00 

Miane '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.] 20.00 

jpd, white 160.00 to 275.00 

fad, brown 150.00 to 500,00 

|bd, canary yellow 500.00 

tad, blue 250.00 to 500.00 

3.00to5,00 

(Beryl) 25.00 to 200,00 

oriental 500.00 to 1000.00 

2.00tol0.00 

. (See Opal,) 
50 to 12.00 



.50 
15.00 to 75.00 
IBth 5.00 to 15.00 

h or Hyacinth. (See Hyacinth.) 

.50 to 3.00 

10.00 to 20.00 

12.00 to 18.00 

.50 to 1.00 

.75 to 2.00 

B and Azurite 75 to 2.00 

k TurquoiB, variety. (See Turquois.) 
^ Opal, variety, (See Opal, precious.) 
Ida Sapphire, variety. (See Sapphire.) 

Bone 50 to 1.50 

^ ■ .50 

.25 




recioua 2.00 to 25.00 

I Amethyst, variety. (See Ametb' 
I Emerald, variety. (See Emerald.) 
1 Ruby, variety. (See Ruby.) 
1 Sapphire, variety. (See Sapphire.] 



. ^.ini Kw ^ij.^nj , 
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VALUES OF METALS AND MINERALS. 

U these figures fluctuate, but they will often at least 
a prospector some idea as to whether or not a deposit 
^rth " locating/' 



$9 



METALS. 

ninum (99%), per pound S.45toS.50 

uaaiony, per pound 10 to .12 

per, per pound 15 to .25 

I, per ounce 20.00 

1, per pound 04 to .06 

nesium, per pound 6.50 to 7.50 

2iiry, per flask of 75 pounds ..... 40.00 to 60.00 

^el, per pound 45 to .65 

inum, per ounce 30.00 

sr, per ounce .65 

per pound 35 to .45 

!, per pound 07 to .08 

MINERALS. 

ite (ground and floated), per ton . $12.50 to $20.00 

^x, per pound .06 

b, per carat . . 85.00 

ite (ground), per ton 9.50 to 10.00 

Ik, per ton 3.00 

ixnbite (40% tantalic acid), per poimd . .20 

indum, per pound . .07 to .10 

*ry (groimd), per poimd 02 to .05 

Lspar (ground), per ton 9.50 to 10.00 

>nte (lump), per ton 6.00 to 7.50 

>rite (ground), per ton 10.00 to 12.50 

phite, per poimd 01 to .10 

►sum (lump), per ton 7.00 

►sum (CTound), per ton 12.00 to 20.00 

isorial Earth, per pound 02 to .05 

»lin, per ton 8.00 to 18.00 

;nesite, per ton 7.00 to 8.00 
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Molybdenite (90%), per ton U-4 

Monazite Sand (95% sand with 5% tho- 
rium), per pound 08 

Muscovite (ground), per ton 20.00t< 

Muscovite (scrap), per ton 40.0QU 

Phosphate Rock, per ton 10.00 b 

Pyrite (non-araemcal), per unit of sulphur . .lO 
Pyrite (areeaical), per unit of sulphur ... ,12 
^Tolusite (80%-85%, MnO,) per ton . . 35.00 1< 

Quartz (lump), per ton 2.00 ' 

Quartz (ground), per ton 10.00 ti 

Rutile (90%) per ton 120.00 to 

Salt (lump), per ton 3.00 

Talc, per ton 15.00 ti 

Tungsten (80% WO,), per ton 9.00 1. 




GLOSSABT. 

(With examples.) 

Needle-like. (Xatrolite.) 
tarUine Lvstre. The lustre of oiled-glasa, exhibited I 
y minerals with a high index of refraction. (Diamond, i 
jerussit*.) 

tes. Cluatera or groupa. 
e Taste. Like soda. (Natron, Borax.) 
rjtkous. Without crystalline form or structure, i.e., 
Bitnout a regular arrangement of the molecules. (Opal, 
rquois.) 
_. . Resembling a tree in appearance. (Native | 

' Copper and Silver.) 
■Aslringenl Taste. Causing the mouth to " 

(Some Boracite.) 
^laded. Decidedly elongated and flattened. (Wollas- 1 
I tonite, Cyanite.) 

PQtryoidal. Globular masses so united as to resemble a | 
bunch of grapes. (Chalcedony, Prehnite.) 
BriUle. The quality which causes a substance to break i 

readily when struck with a hammer. (Sulphur, Pyrite.) 
'/Capillary. Hair-like, (MUlerite, Mesolite.) 
'Chatoyant Lustre. Changeable, undulating reflectiona ] 

from beneath the surface, (Moonstone, ciocidolite.) 
'Cleavage. The property possessed by many crystallint 
' substances which causes them to break more or less easily ' 
and smoothly in definite directions, i.e., parallel to pos- 
sible crystal faces. (GaJenita, Caleite.) 

The cleavage may bo very perfect, perfect, good, fair, 
or poor depending upon the ease with which it can be 
t developed and the smoothness of the resulting faces. 
Cleavage faces may usually be distinguished from 
jryatal faces by the fact that they appear to be covered 
irith thin plates, forming low steps. 
Cleavage is said to be cubical, octahedral, dodecahed- 
nidal, prismatic, pinacoidal and rhombohedral. 
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More than oae kind oE cleavage is often found oa 

one mineral. 

Cohimnar. Column-like forms, usually in nearly paraJlri 

position. (Stibnite, Jameaonite.) 
Compact. Made up of very fine, closely united partides. 

(Magneaite, Datolite.) 
Conchoidal Fracture. Smoothly curving like the interior 
of a shell. 
The following three kinds of substancea may show i 
conchoidal fracture : 

1. Amorphous substances. (Chrysocolla.) 

2. Cryptocrystalline or very fine grained. (ChaJcoche.) 

3. Individual crystals without cleavage. (Quarts.) 
Concentric. Showing spherical crusts or layers, one within 

another. (Arsenic.) 

ContactTmn. The simpleBt type of twin {q. v.),inwbioli 
two portions of a crystal appear to have been unittd 
along a common plane after one portion has been re- 
volved 1S0° relative to the other. The plane of contact 
(plane of union or the composition face) may or may 
not be the twinning plane. (Hornblende, Epidote.) 

CryptocryslaUine. (" Hidden crystalline. ") Composed 
of microscopic crystals or crystalline grains, i.e., very 
fine grained. (Chalcedony, Datolitfi.) 

Crystal. A m' -tbX bounded wholly or partially by natu- 
ral plane ai .ccs, called faces. 

Crystalline. th a regular molecular arrangement. Tlii* 

is maul'' in many ways, such as a definite exteraial 

form — ^1 I . itals" — , the presence of cleavage, or fljt 
ability to polari*; light. (Orthoclase, Quartz.) 

Cubical Ckavage. Equally good cleavage in three direc- 
tions at angles of 90". (Galenite, Halite.) 

Cylic Twin. Composed of parts which appear to haw 
been alternately revolved 180° upon non-parallel twin- 
ning planes. The varieties with names are trillinp, 
fourlings, sixlinp and eightlings, q. v. 

Decrepitate. Fly to pieces when heated with a blowpij*- 
(Jamesonite, Halite.) 
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veliqiiescenl. Capable of extracting considerable water 
I from the air and thus tending to form a liquid. 
iendrftic. Fern-like. (Native Copper, Wad,) 

Exhibiting different colors or tints when looked 
[ through in different directions. Only seen in traaa- 
I parent minerals. (Epidote, Vivianite.) 
Pimorphie. A term applied to a substance which crya- 
[ tallizes in two systems, or in one system with absolutely 
[ different unit axial values. {FeS„ CaCOj.) 

nintded. Scattered rather uniformly through aome- 
1 thing. (Precious Metals.) 

lerakedral Cleavage. Equally good cleavage in six 
[ directions at angles of 60°, 90° and 120°. (Sphalerite, 
i Sodalite.) 

A great many very small crystals crowded closely 
\ together. (Calamine, Chabazitc.) 

Capable of being drawn into wire. (Copper, 
I Platinum.) 

'. Lustre. Without " shine " of any kind. (Chalk, 
F Hydrozincite.) 
brlAi/. Earth-like. 

ce. A crust, powder, or crystalline coatinR. 
I formed on the surface by the evaporation of mineralizea . 
r water. (Borax, Thenardite.) 
Kightling. A cyclic twin (q. v.) made of eight [lor- 

tions. (Rutile.) 
Elantic. The property which causes a p of a sub- 

stance to resume its original position .v has been 

displaced. (Capillary MiUeril*, Mi covite.) 
Exfoliale. To swell or puff out when heated with the 
blowpipe, due to a separation into leaves or folia. 
(Stilbite, Jefferiaite,) 
FeldspaOwid. A mineral resembling a feldspar in compo- 
sition but differing in physical characteristics. (Ijeucite, 
Sodalite, Nephelite.) 
Fetid. Having the odor of H.S, or bad eggs. (SomO; 
Limestone and Barite.) 



water ^^M 
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Fibrous. Composed of fine, slender filaments or fibres, 

(AabeatUB, Crocidolit«.) 
Filijorm. Wire- or ihread-like. (Millerite, Meaolite.) 
Fleirible. Capable of being bent without fraotiire. (Ohio- 

rite, Gypeum.) 
Foliae. Same as lamellae, q. v. 
Foliated. Leafy or platy. (Micas, Talc.) 
Foitrling. A cytlic twin (q. v.) made up of four portiuM. 

Rare. 
Fracture. The manner in which a mineral breaks other 

than along cleavage or parting plauea. Fracture is mid 

to be uneven, hackly, splintery or conphoidal, q. v, 
Gaiuiue. The worthleaa rock or mitierals in which a, more 

valuable or interesting mineral is imbedded or to which 

it ia attached. 
Granular. Composed of coarse to fine grains. (Pyrrlio- 

tite, Emery.) 
Ghbvlar. Globe-like. {Conichaleite, Wavelite.) 
Hackly. Jagged; covered with sharp points. (Xa^ve 

Metals.) 
Hardness. The power of resisting abrasion or scratchii^ 

8ee Moh's scale of hardness elsewhere. 
Imitative. Resembling some familiar object or form. 8e* 

aeicular, arborescent, botryoidal, dendritic, lenticular, 

nodular, oolitic, pisolitic, reuiform, reticulated, slalse- 

titic, etc. 
Incrusled. Covered with a thin layer or crust. 
IncniMing. Occurring as a thin layer or crust on 9on»- 

thing else. (Millerite, Marcasite.) 
ItUerpenetration Twins. A term applied to two or mMt 

crystals in twinned (q. v.) position when they penetriW 

each other, being not merely united by the adherence nl 

external faces. (Carlsbad twins of Orthoclaae, Thenar 

dite.) 
Intunuseence. Boiling when heat«d with the blowpipt 

(Chabazite, Thomsonite.) 
Irideacenl. Showing a play of prismatic colors. rMan' 

sulphides.) 



slomorpkic. Two minerals of different compositions but 

the same crystallisation. (Argentite, Galenite.) 
Msomorphic Group. A group of minerals all of which crys- 
■ tiiUize alike, (Pyrite Group, Calcite Group.) 
'jamellar. Same as foliated, q. v, 

Thin plates, leaves, or sheets. (Bmcite, 
Micas.) 
faminaied. Same as foliated, q. v. 
'/aminae. Same as lamellae, q. v. 

Unticidar. I^ns-ahaped. (Some Caleite crystals and 
t many nodules, q. v.) 

The manner in which a substance reflects light. 
f The following different varieties are recognized: ad»-' 
1 mantine, chatoyant, dull, greasy, metallic, pearly, resin* 
I oUB, silky, stony, q. v. 

The intenaty of the lustre is indicated by the use of 
I the terms splendent, brilliant, shining, glistening, etc. 
The prefts sub is used to indicate an imperfect lustre 
of the kind specified. 
Magnetic. Attracted to the magnet. {Magnetite, Pynv I 

hotite.) 

Malkahle. Capable of being hammered into thin sheets, | 

(Gold, Silver.) ' 

MammiUari/. Rounded protuberances with the form of '1 

flat domes. (Hematite, Aragonite.) 
Massive. In masses without definite crystalline fonnv-l 

(Thaumaaite, Serpentine.) 

Metallie Lustre. The lustre of a metal. (Galeniffl|l 

Chalcopyrite.) J 

Micaceous. Composed of small plates or leaves. (Mica,» | 

ceoua Hematite, Astrophyllit*.) 
Mineral. A natural occurring, homogeneous, inorganic 

substance. (Quartz, Gold.) 
Multiple Twin. Composed of parts which appear to have 
been alternately revolved 180° upon parallel or non- 
parallel twinning planes. These are of two kinds, i 
cyclic twins and oscillatory twins, q. v. 



I 
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Nodular. Completely spherical, ovoid, or disk-ebaped; 
usudly imbedded in some other material. 

Nodules. Spherical, ovoid, disk-shaped, cylindrical, or 
Imitatively shaped forms which are made by the segre- 
gation of some foreign eubatance disseminated in am^ 
amounts through some different material. The segre- 
gation often takes place around a nucleus of organic 
matt«r. 

Aa used in mineralogy, the term is apphed to anythin| 
with either of the first three above mentioned shapes, 
regardless of how it was formed. 

Octahedral Cleavage. Equally good cleavage in four direc- 
tions at angles of about 109° and 71°. (Diamond, 
Fluorite.) 

OidiHe. Composed of small globules like fiah eggs. 
(Oolitic Hematite, OoUtic Calcite.) 

Opalescence. A milky or pearly appearance, due to reflec- 
tion from below the surface, (Opal.) 

Opaque. Does not transmit light even on thin edges. 
(All minerals with a metallic lustre, and many others.) 

OactUatori/ Twim. Composed of laminae or parts whiflh 
appear to have been alternately revolved 180° upon 
piu^el twinning planes. (Plagioclases, Calcite.) 

Paramorph. A crsmtal that has undergone a change in lis 
phyacal properties without a corresponding change in 
composition. (Calcite to Aragonite, Pyroxene to Horn- 
blende.) 

Parting. A separation other than cleavage in a rathw 
definitfi direction. This may coincide with some crystal- 
lographic direction aa in the case of parting due to twim 
ning (Calcite, Titanite, Corundum), or it may be in anf 
direction aa when produced by pressure. 

Parting can be distinguished from cleavage by Hii 
fact that it cannot be induced anywhere on a spocimeo, 
but will only occur along lines of weakness. 

Pearly Lualre. Like mother-of-pearl. (ApophyDite, 
Muscovite.) 

Penetration Twins. Same as interpenetration twins, q, V. 




structure can 
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irs or tints ^| 

tionH. See ^H 
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be readily proven by the presence of cleavage 
optical characteriatics. (Rose Quartz, eteO 

tHnacoidal Cleavage. Cleavage in only oi 
fTopaz, Colemanite.) 

Piaolitic. Composed of globules between the i 
shot and peas. (Piaolitic Calcite.) 

Pteockroic. Exhibiting several diCEcrent colors or tints 
when looked through in different directions, 
diehroic. 

Polarize. A substance is said to polarize li^ht when all 
the rays that pass through it are forced to vibrate in two 
planes at right angles to each other. All crystalline 
substances except those in the isometric system will do 

iolyaifniketic Twins. (" Many unions.") Same as osciUa- 
tory twins, q. v. 

Original. A mineral whieh crystallized when 
the rock in which it is embedded was formed is said to 
be primary. 
Vismoiic. Elongated decidedly in one direction but with 
Bufficiently large dhnenBioas in other directions to pre- 
vent it from being called acicular, capillary, or bladed, 
q. V, (ActinoUte, Staurolite.) 

Yif^natic Cleavage. As usually used, this means equally 
A)od cleavage in two directions, the angle varying with 
Sie system, and being 90° for tetragonal minerals, only. 
"(Enargite, Wemerite.) 

In Uie case of the hexagonal minerals, the correspond- 
.ing cleavage should be called hexagonal prismatic, and 
means equally good cleavage in three directions at 
an^esof 60°and 120°. 

^tudomoT'ph. A. substance occurring with the crystalline 

^^brm of another, due to the alteration or replacement 

«f the second to or by the first. (Martite, Limonite 

iter Pyrite.) 

anidd. Resembling a pyramid, i.e., a form bounded 
triarngular faces wtuch meet in a common point. 
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Pyramidal Cleavage. As usually used, this meiuia equally 

C cleavage in four directions at varying ao^. 
!. 

Ill the case of the hexagonal minerala the correOTiond- 

ing cleavage should be called hexagonal pyramids, anil 

means equally good cleavage ia six directions at varyiii{ 

angles. Rare. 
Renifarm. Kidney-shaped. (Some Hematite and limoa- 

itc,) 
Repealed TvnTis. Same as multiple twins, q. v, 
RetindnUd. Showing fibres crossed like a net. (Stibnil*, 

Uutile,) 
fleS(>MMW Lustre. Resembling resin, or rosin. (Reslgu, 

Sphalerite.} 
Rhombohedral Cleavage. Equally good cleavage in thm 

directions at varying angles. (Calcite, Rhodochroatt.i 
Rock. Any substance not a liquid which forms a conadsr 

able portion of the earth's crust. (Limestone, Phofr 

pliate Rock.) 
Scali/. Made up of very small leaves or scales. (Sonif 

Kaolin.) 
Secondary. A mineral whose formation took place after 

the ro^ in which it is imbedded was formed is said to be 

secondary. (Kaolin, Chlorite.) 
SectUe. Capable of having little slices or shavings cut 

from it with a knife. (Orpiment, Argentite.) 
(StttiH Lustre. With a sheen like silk. (Malachite, Pecto- 

lite.) 
Sixling. A cyclic twin (q. v,) made up of six portiot& 

(Aragonite, Witherite.) 
SjMr. A name given by miners to almost any cleavati> 

mineral with a vitreous lustre. (Fluor-spar, Heavy- 

Specific Gravity (S. G.). This equals the Quotient obtaiiMd 
by dividing the weight of a substance by the weight of 
an equal volume of water at 15° C. The result showi 
how many times heavier or lighter than water the sub- 
stance tested is. 

The average S. G. of the materials of the earth's cniel 
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is about 2.5; anything above this figure is regarded 
heavy and anything under this will seem light. 
^dinUry Fracture. Breaking into long alivera or spliiitera. | 

Rare. 
ftofac(iftc. Resembling an icicle. (Caleite, AragOTiite.) 
IteUate. Star-like. (Strontianite aud Cerussite twins.) 
^tony Lustre. The lustre of weathered rouks. (Ortho- I 
claae, Spodumene.) 
reak. The color of the powdered nuneral. It is usually 
obtaiaed by rubbing the m.ineral upon a piece of un- 
glazed porcelain, called a streak plate. 

If the lustre is metallic, the streak will usually be aa 
dark or darker in color than is the mineral itself. If the 
lustre is not metallic, the opposite is usually true. 
\triated. Covered with striations, q. v. 
feTflirons. Very distinct, parallel lines which are really a 
succession of very minute ridges and furrows or very low 
fltepa. They may be produced in the following two 
ways : ' 

1. By the oscillation or alternate appearance of diff^ I 
ent crystal faces, thus forming a series of low steps. I 
Striations of this character are confined to the surface I 
of crystals. (Pyrite, Garnet.) 

2. By oscillatory or repeated twinning. Striations 
thus produced are to be seen on cleavage, as well ae 
crystal, faces. CPlag^ocla.8es, Corundum.) 
Sometimes striation-like lines are produced by cleav- 
age or other causes, but these are disregarded. 

'vipho Salt. A compound containing one or more baees 

combined with Sulphur and a semi-metal, the latter J 

being united in a definite ratio. 
'cindar. Tablet-shaped. (Barite, Wulfenite.) 
'amisft. A very thin coating formed on many minerals 1 

by slight changes in composition induced by exposure ti 

the atmosphere. (Arsenic, Bornite.) 
'trmination. The group of faces enclosing the end of & 
idongated crystal, 
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Titano-Micate, A compound composed of one or more 
bases united to both titanic and silicic acids. 

Tough. Not easily broken with a hammer. (Mountun 
Cork, Sepiolite.) 

Transparent, Objects can be seen through the substance. 
(Rock Crystal, Iceland Spar.) 

Translucent, Objects cannot be seen through the sub- 
stance but light is transmitted through the same. 
(Orpiment, Crocoite.) 

Trilling, A cyclic twin made up of three portions. Rare. 

Tvnn, Two or more crystals or portions of one cr3n9tal so 
united that, if alternate crystals or portions couki be 
revolved 180° on so-called twinning planes, one simple 
untwinned crystal would be formed. 

The twinning planes cannot be parallel to symmetry- 
planes and must be parallel to possible crystal faces. 

Three classes of twins are recognized, i.e., contact 
twins, interpenetration twins and multiple twins, q. v. 

Uneven Fracture, Rough fracture. (Tetrahedrite* Milky 
Quartz.) 

Vitreous Lustre. The lustre of glass. (Topaz, ToumoA- 
line.) 
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iriiilJily dutonniiied by applying the following facts: 

llio (lii({or naila will scratch minerals with a hordnW 
miuttl to, or lot" than, 2i. 

\ ropiMir coin will juat scratch a mineral of hardness 4. 

A KiMiil killfo will scratch minerals with a hardness of 5i 

UImii \f scratched by minerals over 6 in hardness, 
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VON KOBELL'S SCALE OF FUBIBILnY. 

The fusibility of a mineral can best be tested by placing 
fine splinter — held in platinum forceps — in the hottest 
art of the blow-pipe flame. Six degrees of fusibility can 
len be recognized, as shown by the following table: 

degree 

1. Stibnite. Coarse splinters fuse very easily. 

2. Natrolite, Coarse fragments fuse easily. 

3. Almandiie Garnet, Fine fragments fuse easily. 

4. Adinolite. Fine fragments fuse fairly easily. 

5. Orthoclase, Fine fragments fuse with great diffi- 
culty. 

6. BronzUe or Calamine, Practically infusible, only 
the thinnest edges being slightly roimded. 
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